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I. STATEMENT OF RELATED CASES 

No appeal in or from the same proceeding was previously before this Court. 

Counsel knows of no cases pending in this or any other court that will directly 
affect or be directly affected by this Court's decision in this appeal. 



II. JURISDICTIONAL STATEMENT 

This is an appeal from the United States Patent and Trademark Office Board 

of Patent Appeals and Interferences ("Board") decision dated September 30, 2004, 
which affirmed the Examiner's rejection of claims 1-7, 9, 12, 17, 18, 20-28, and 
31-36 of U.S. Patent Application Serial No. 09/674,002. [Al-13] The Board 
decision is final and appealable. The Board had jurisdiction under 35 U.S.C. 
§ 134. This Court has jurisdiction under 28 U.S.C. § 1295(a)(4)(A). The Notice of 
Appeal to this Court was timely filed on November 30, 2004. [A3 13] See 
35 U.S.C. § 142; 37 C.F.R. § 1.301. 



III. STATEMENT OF THE ISSUES 

This appeal raises the following issues: 
1 . Does the Board's decision to disregard the explicit teaching away from the 

claimed parathyroid hormone invention that is set forth in Martindale 1989, 

based only on the observation that a later edition of Martindale contains a 

shorter entry for parathyroid hormone that omits the explicit teaching away, 
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lack substantial evidence support where there is no evidence that the revisions 
to Martindale reflected a change in the state of the art? 

2. Given that the Endo reference is limited to stabilizing lyophilized preparations 
of parathyroid hormone, and fails to teach or suggest that sodium chloride could 
be used to stabilize liquid parathyroid hormone formulations, does the Board's 
finding that Endo supports the obviousness of the claimed stable, liquid 
parathyroid hormone formulations lack substantial evidence support? 

3. Did the Board lack substantial evidence to find that Endo contravenes the 
teachings in Canadian Patent Application No. 2,234,724, which specifically 
warns against using sodium chloride in liquid parathyroid hormone 
formulations because of dimer formation, where Endo does not even consider 
the stability of liquid formulations of parathyroid hormone, much less address 
whether dimers would form in a liquid parathyroid hormone formulation that 
includes sodium chloride? 

4. Should the Board decision be reversed because the cited art does not provide a 
motivation to combine the references with an expectation of success in 
achieving the claimed invention, but instead teaches away from Applicants' 
approach? 
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IV. STATEMENT OF THE CASE 

This is an appeal from the Board decision affirming the Examiner's rejection 

of claims 1-7, 9, 12, 17, 18, 20-28, and 31-36 of U.S. Patent Application Serial No. 
09/674,002 as unpatentable under 35 U.S.C. § 103(a). [Al-13] The sole rejection 
before the Board and on appeal is the obviousness rejection based on U.S. Patent 
No. 5,563,122 to Endo ("Endo") and U.S. Patent No. 5,496,801 to Holthuis 
("Holthuis"). [A2] 

U.S. Patent Application No. 09/674,002 names Applicants Martin Billger 
and Mikael Brulls as inventors. [A200] The application is the U.S. national stage 
application of International Patent Application PCT/CA99/00376, filed on April 
26, 1999. [A200] The application also claims the benefit of Swedish Application 
No. 9801495-4, filed April 28, 1998. [A200] 

V. STATEMENT OF FACTS 

A. SUMMARY OF THE CLAIMED INVENTION 

The invention on appeal relates to formulations of human parathyroid 

hormone (PTH) that are useful, for example, in the treatment or prevention of bone 
disorders such as osteoporosis. [A 15 6, 159] The specific formulations recited in 
the claims are stable, liquid pharmaceutical formulations that comprise: (i) a high 
concentration of PTH (0.3-10 mg/ml); (ii) a buffer of pH 4 to 6; (iii) sodium 
chloride; (iv) mannitol; (v) a preservative; and (vi) water. [Al; A67] 
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Human PTH is a protein that is involved in calcium and phosphorous 
homeostasis and control of bone growth and density. [A2;A156] Forms of PTH 
that are useful in the claimed invention include full-length PTH (which comprises 
84 amino acid residues) and fragments of PTH, such as PTH (1-34) (which 
comprises the first 34 N-terminal amino acid residues). [A 159] Traditionally, 
PTH is given by intravenous or subcutaneous administration of a liquid 
formulation, see, e.g. , Holthuis, col. 1, In. 22-25 [A75], but the invention also 
includes alternative routes of administration [A 159]. 

"Approximately 10 million American women have advanced osteoporosis 
and another 18 million women are . . . approaching osteoporosis, and are at high 
risk of fractures because of low bone density." [A297] "Osteoporosis is 
responsible for more than 1.5 million fractures annually," and "an average of 24 
percent of hip fracture patients age 50 or over die within one year after their 
fracture." [A297] 

Osteoporosis is similar to diabetes in that it is a chronic condition requiring 
repeated treatments. PTH treatment of osteoporosis often requires daily doses of 
PTH. [A 122; A298; A301] Conventionally, PTH is provided as a lyophilized 
(freeze-dried) preparation that is reconstituted into a liquid solution prior to 
administration. Holthuis, col. 1-2 [A75]. 
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At the time the invention was made, Applicants faced the problem of making 
a concentrated liquid formulation of PTH that would be stable and practical for use 
in the treatment of osteoporosis. [A 156- 157] Concentrated protein solutions were 
known to exhibit aggregation and precipitation, which are highly undesirable 
because they adversely affect both the available protein drug concentration and the 
physical and biopharmaceutical properties of the protein formulations. [A2; A 157] 
Of direct relevance to the challenge faced by Applicants was prior art reporting 
that concentrated solutions of PTH formed aggregates. [A2; A157] One common 
way to reduce protein aggregation and precipitation is to reduce the concentration 
of protein. However, more dilute PTH formulations are not desirable because they 
require administration of a larger volume per dose, and increased dose volume 
makes the product more expensive to produce, requires larger delivery devices, and 
causes more discomfort upon administration. [A 157] PTH also is known to be 
particularly sensitive to various forms of degradation which cause partial or 
complete loss of bioactivity. [A2; A157-58] Efforts to avoid these problems have 
included modifying the pH of PTH formulations to very high or low values, but 
extreme pH causes chemical degradation of PTH and discomfort upon 
administration. [A2; A157] Thus, the development of PTH formulations requires 
particular care. Holthuis, col. 2, In. 1-8 [A75]. 
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Recognizing the difficulty of preparing stable, liquid formulations of PTH, 
the prior art, such as Endo and Holthuis, has focused on creating stable, lyophilized 
PTH formulations. It is well-known that the presence of water facilitates 
degradation reactions, such as oxidation, and that liquid PTH formulations are 
more prone to oxidation than lyophilized formulations. Because nearly all water is 
removed during a lyophilization process, see, e.g. . Holthuis, col. 4, In. 63 - col. 5, 
In. 1 [A76], lyophilized formulations of PTH typically do not suffer from the same 
problems as liquid formulations. Nonetheless, lyophilized formulations still must 
be prepared and stored with care. Holthuis, col. 2, In. 1-8 [A75]; Endo, col. 1, In. 
14-27 [A80]. 

Through the present invention, Applicants have solved problems 
encountered in the prior art by providing stable, liquid PTH formulations that 
comprise high concentrations of PTH. [Al; A67] The formulations of the present 
invention can be used for multiple administrations. [A3; A 159] For example, in a 
commercial embodiment of the invention, a stable, liquid PTH formulation is 
provided from which multiple doses can be self-administered over a period of 1 to 
2 weeks. The ability to use a single liquid PTH formulation for multiple 
administrations over a period of 1 to 2 weeks (or longer) offers significant 
advantages of convenience and economy that benefit both health care providers 
and patients. [A 159] 
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B. SUMMARY OF THE CITED REFERENCES 

There are five main references discussed in the Board decision on appeal: 

(1) Holthuis, (2) Endo, (3) the '724 application, (4) Martindale: The Extra 
Pharmacopeia, The Pharmaceutical Press, London, 29 th Edition, 1989 
("Martindale 1989"), and (5) Martindale: The Extra Pharmacopeia, The 
Pharmaceutical Press, London, 3 1 st Edition, 1996 ("Martindale 1996"). A brief 
summary of the teachings of each is set forth below. 
1. Holthuis 

U.S. Patent No. 5,496,801 to Holthuis was filed December 23, 1993 and 
issued March 5, 1996. [A71] Holthuis is directed to lyophilized (freeze-dried) 
formulations of PTH stabilized with an excipient and a buffering agent. Holthuis, 
Abstract & col. 2, In. 16-26 [A71, A75]. Holthuis discloses PTH formulations "in 
a powder form containing not more than 2% water by. weight, that results from the 
freeze-drying of a sterile, aqueous hormone solution." Holthuis, col. 1, In. 26-31 
[A76]. The formulations of Holthuis comprise (a) PTH, (b) an excipient, such as a 
polyol, and (c) a buffering agent, such as citrate. Holthuis, Abstract & col. 7, In. 
40-48 [A71, A78]. There is no teaching or suggestion in Holthuis of including any 
amount of sodium chloride in its formulations. 

Holthuis teaches that its lyophilized PTH formulations can be reconstituted 
in sterile water for parenteral injection. Holthuis, col. 2, In. 33-37; col. 5, In. 24-27 
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[A75, A77]. Although the "Background" section of Holthuis mentions that prior 
art PTH preparations were "prepared in water-based vehicles such as saline or 
water acidified ... to solubilize the hormone," Holthuis, col. 1, In. 34-37 [A75], 
there is no teaching or suggestion in Holthuis of reconstituting its lyophilized 
formulations, which may comprise relatively high amounts of PTH, with anything 
other than sterile water. 

Holthuis indicates that reconstituted doses of its PTH formulation "can be 
refrigerated for subsequent use within a time frame of several days." Holthuis, col. 
5, In, 55-56 [A77]. However, Holthuis does not discuss or test the stability of its 
reconstituted formulation. 

The background section of Holthuis includes a reference to Martindale 1989. 
Holthuis, col. 1, In. 62-64 [A75]. Through that reference, Holthuis informs those 
skilled in the arfof the conventional wisdom that sodium chloride should not be 
used in solutions of PTH. Martindale 1989, pg. 1338, col. 1 [A122]. 
2. Endo 

U.S. Patent No. 5,563,122 to Endo issued October 8, 1996, from the U.S. 
national stage of a PCT application filed December 8, 1992 with a priority claim to 
two Japanese patent applications filed December 9, 1991 and November 24, 1992. 
[A79] Like Holthuis, Endo is directed to lyophilized preparations of PTH; Endo 
does not even consider the stability of liquid PTH preparations. 
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Endo was attempting to address the problem that "when marmitol is used as 
a stabilizing agent for lyophilized preparations of PTH used for injectable 
solutions, its stabilizing effect is unsatisfactory." Endo, col. 1, In. 23-25 [A80]. 
The invention described in Endo is based on the "unexpected[] discover[y] that 
dramatically improved stability for lyophilized preparations of PTH can be 
obtained by combining a constant amount of sodium chloride with a sugar together 
before lyophilization." Endo, col. 1, In. 30-34 [A80]. Notably, because Endo is 
not concerned with preparations of PTH in liquid form, Endo does not address the 
effects of sodium chloride on liquid PTH formulations. 

Endo teaches that several different types of aqueous media can be used to 
prepare the PTH formulation to be lyophilized. Endo, col. 2, In. 22-26 [A80], 
Among the suitable aqueous media are "distilled water for injection" and "saline." 
Endo, col. 2, In. 23-25 [A80], That" teaching, however, does not suggest that 
Endo's lyophilized preparation can be reconstituted with saline. Indeed, Endo does 
not provide any information on how to reconstitute its lyophilized PTH 
preparations. The only PTH solutions taught by Endo are the solutions from which 
the lyophilized preparations are made. Endo, col. 1, In. 44-47; col. 2, In. 32-34 
[A80]. Even those solutions have much lower concentrations of PTH than the high 
concentrations recited in the instant claims, as seen in Endo's examples. [A80-81] 
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Endo studied the stability of its lyophilized preparations after they had been 
stored for three months at 40° C, using high performance liquid chromatography 
(HPLC). Endo, Example 2 & col. 5, In. 18-49 [A80, 82]. Although the 
lyophilized preparations must have been dissolved in a liquid for HPLC analysis, 
Endo does not describe that process. [A80-82] Presumably, a standard HPLC 
solvent, such as acetonitrile, was used. Such a solution would not be suitable for 
pharmaceutical use. 

Endo teaches that its lyophilized PTH preparations can be formulated into 
dosage forms comprising 1 ug - 150 ug PTH. Endo, col. 2, In. 36-40 [A80]. Endo 
states that the dosage form will preferably be in the form of "an injectable 
lyophilized preparation." Endo, col. 2, In. 36-40 [A80]. However, Endo provides 
no information or guidance on how to formulate its lyophilized preparation into an 
injectable form. 

3. The '724 Application 

Canadian Patent Application No. 2,234,724 was published April 24, 1997. 

[A84] The application was filed October 17, 1996, and claims priority to a German 
patent application filed October 17, 1995. [A84] The '724 application is directed 
to "pharmaceutical preparations which contain parathyroid hormone. . r in the form 
of lyophilisates or injection solutions." [A85] The '724 application teaches PTH 
solutions having high concentrations of PTH ( e.g. . up to 2, 5 or 10 mg/mL). [A87] 
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The '724 application expressly teaches away from the use of sodium chloride in 
PTH preparations. 

The background section of the '724 application acknowledges that Endo 
disclosed stabilization of lyophilized PTH preparations by freeze-drying PTH 
preparations comprising sodium chloride. 1 [A85] The '724 application warns 
against Endo's approach, cautioning that "it has been shown that this type of 
stabilization favours the formation of dimers." [A85] The '724 application 
explains further that dimers are "problematic in pharmaceutical forms of 
administration since they can lead to undesired side-effects when administered to 
patients due to immunological reactions" and that "dimers can lead to a loss of 
activity." [A85-86] The '724 application contains data showing that dimers form 
in lyophilized PTH formulated with sodium chloride. [A94-95] Accordingly, the 
'724 application directs that "pharmaceutical forms of administration" of PTH "are 
preferably essentially free of chloride ions since chloride ions favour the formation 
of dimers." [A87-88] 



1 As discussed in more detail below, EP 0 619 1 19 cited in the '724 application 
is the European equivalent of U.S. Patent No. 5,563,122 ("Endo"). 
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4. Martindale 1989 

As noted in its Preface, Martindale 1989 provides "unbiased concise reports 

on the actions and uses of the world's drugs and medicines." Martindale 1989 
includes monographs on about 4000 substances, including PTH [A 122]. 

The entry for PTH contains five different headings plus subheadings, 
including "Units," "Adverse Effects and Precautions," "Absorption and Fate," 
"Uses and Administration" and "Preparations." [A 122] In the second paragraph 
of the PTH entry, Martindale 1989 informs that "[s]odium chloride solutions 
should not be used [with solutions of PTH] as they often cause precipitation." 
[A122] 

5. Martindale 1996 

Martindale 1996 is a later edition of Martindale 1989 that similarly contains 

a compendium of information on drugs and medicines. Martindale 1996 includes 
more monographs than Martindale 1989, with about 4458 monographs on drugs, as 
indicated in its Preface. 



2 The Preface of Martindale 1989 was not of record before the Board, but 
is included in the copy of Martindale 1989 in the Addendum to this Brief for the 
Court's convenience. 

3 The Preface of Martindale 1996 was not of record before the Board, but 
is included in the copy of Martindale 1996 in the Addendum to this Brief for the 
Court's convenience. 
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The entry for PTH in Martindale 1996 is much shorter and contains far less 
information than the entry inMartindale 1989. [A 13 8] For example, where 
Martindale 1989 contained about nineteen paragraphs of information on PTH 
under fiye different headings, Martindale 1996 contains only three paragraphs on 
PTH. [A122;A138] 

Information that is not included in Martindale 1996 includes information on 
the use of PTH to treat osteoporosis, the adverse effects of PTH overdose, the 
metabolism of PTH, the fact that PTH solutions can be diluted with glucose for 
injection, and the temperature at which PTH should be stored. [A122; A138] 
Martindale 1996 also does not contain the express warning against using sodium 
chloride in solutions of PTH that is set forth in Martindale 1989. [A122; A138] 
Martindale 1996 does not state or suggest that the warning was omitted because of 
a change in the state of the art, and certainly does riot state or suggest that sodium 
chloride should be used in solutions of PTH. [A 13 8] 

C. THE BOARD DECISION ON APPEAL 

The Board decision on appeal upheld the obviousness rejection of the 

present claims based on Holthuis and Endo. [A2] Holthuis was cited for teaching 
a PTH formulation comprising a high concentration of PTH, mannitol, and a 
buffer, that is prepared in liquid form and then lyophilized. [A3] The Board noted 
that Holthuis teaches that its lyophilized preparation can be reconstituted and 



13 



"refrigerated for subsequent use within a time frame of several days." (citing 
Holthuis, col. 5, In. 55-56 [A77]) [A3]. The Board recognized that Holthuis does 
not teach or suggest the use of sodium chloride in its PTH formulation, but found 
that Endo provided such a teaching. [A3-4] Specifically, Endo is cited for 
teaching that the "addition of sodium chloride, in the presence of mannitol, further 
stabilizes PTH" and that "distilled water [or] physiological saline ... can be used 
to reconstitute the lyophilized composition containing PTH." 4 (citing Endo, col. 1, 
In. 29-34 & col. 2, In. 22-24 [A80]) [A3-4]. The Board concluded that the 
combination of Holthuis and Endo rendered the invention obvious. [A5] 

In response to Applicants' arguments that both Holthuis and Endo are 
directed to lyophilized preparations and do not teach or suggest the claimed stable, 
liquid PTH formulations, the Board stated that "each reference teaches 
reconstitution of the lyophilized preparation into a liquid preparation before 
administration." [A5] The Board also found that Holthuis' remark that its 
reconstituted formulation can be stored for use within a few days meets the "stable, 
liquid" recitation in the claims. [A6] 

4 This is an erroneous reading of Endo. As explained below, the cited passages 
relate to the aqueous medium from which the lyophilized preparation is made, not to 
solutions used for reconstitution. Endo, col. 2, In. 22-24, 50-59; col. 1, In. 42-46 
[A80]. Applicants find no teaching in Endo of suitable liquids for reconstitution, and 
no indication that sodium chloride would stabilize a liquid formulation of PTH. 
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The Board rejected Applicants' arguments of non-obviousness based on the 
teaching away from the claimed invention found in Martindale 1989. The Board 
apparently acknowledged that Martindale 1989 warns against using sodium 
chloride in PTH solutions because sodium chloride often causes precipitation, but 
disregarded that teaching as outdated. [A6-7] The Board found and newly cited an 
"updated" version of Martindale, Martindale 1996, and determined that Martindale 
1996 was "more pertinent to the state of the art at the time of filing" (emphasis 
omitted). [A6; Al 1] Noting that Martindale 1996 "fails to include the warning on 
precipitation," the Board assumed that the use of sodium chloride in liquid PTH 
formulations was not contrary to the state of the art at the time the application was 
filed. [A6-7] 

Applicants also had emphasized that the '724 application explicitly teaches 
away from the claimed invention. Specifically, Applicants highlighted the 
statements in the '724 application that sodium chloride should be avoided in PTH 
solutions because it "favours the formation of dimers" which are "problematic in 
pharmaceutical forms of administration." [A85-86] The Board disregarded the 
teachings away in the '724 application, alleging that Endo "was able to achieve the 
results [the '724 application] cautions against," [A7-8] even though Endo does not 
investigate dimer formation. The Board also asserted that Endo was more relevant 
to the claimed invention because Endo teaches the use of mannitol (as recited in 
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the instant claims) where the '724 application teaches the use of sucrose [A8], even 
though Endo teaches the use of sugars generally, including mannitol, sucrose and a 
number of other sugars [A80, 82-83]. Notwithstanding that the '724 application 
was filed and published after Endo, and explicitly addresses the approach taught by 
Endo, the Board concluded that Endo was "a better reflection of the state of the 
art" and outweighed the teachings away of the '724 application. [A7-8] 

The Board therefore affirmed the rejection of claims 1-7, 9, 12, 17, 18, 

20- 2 8 and 3 1 -3 6 as being obvious under § 1 03 . 5 

VI. SUMMARY OF THE ARGUMENT 

The prior art of record fails to establish the obviousness of the rejected 

claims under § 103. "The ultimate determination of whether an invention is or is 
not obvious is a legal conclusion based on underlying factual inquiries including: 
(1) the scope and content of the prior art; (2) the level of ordinary skill in the prior 
art; (3) the differences between the claimed invention and the prior art; and 
(4) objective evidence of nonobviousness." In re Dembiczak , 175 F.3d 994, 998 

5 Claims 20 and 25 were rejected over the combination of Holthuis, Endo, and 
an additional reference, U.S. Patent No. 5,547,939 ("Selsted"). [Al-2] Applicants 
did not separately argue the patentability of claims 20 and 25 before the Board. [A25] 
If the Court reverses the Board's obviousness rejection of claims 1-7, 9, 12, 17, 18, 

21- 24, 26-28 and 31-36, the Court also should reverse the obviousness rejection of 
claims 20 and 25, because both rejections cite Holthuis and Endo as the primary 
references. 
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(Fed. Cir. 1999). This Court reviews the Board's legal conclusion of obviousness 
de novo , and reviews its factual findings for substantial evidence. In re Gartside, 
293 F.3d 1305, 1312 (Fed. Cir. 2000). Where the Board's factual findings are not 
supported by substantial evidence, this Court must reverse the Board's conclusions 
on obviousness. See, e.g. . InreZurko. 258 F.3d 1379, 1386 (Fed. Cir. 2001). In 
this case, a lack of substantial evidence infects several core factual findings 
supporting the Board's obviousness determination, including the findings on 
Applicants' teaching away arguments, the interpretation and application of Endo, 
and the finding of motivation to combine. Because the factual findings underlying 
the Board decision on obviousness are not supported by substantial evidence, the 
decision should be reversed. 

The Board ignored a clear and unequivocal teaching away from the present 
invention that is set forth in Martindale 1989'because a later edition of Martindale 
(Martindale 1996) does not contain the same warning against the approach taken 
by the present invention. [A6-7] The Board assumed that the differences in the 
later edition reflected a change in the state of the art, but that assumption is not 
supported by any evidence of record, and is contradicted by other wholesale 
editorial changes made to Martindale 1996. [A 122; A138] Because the Board's 
dismissal of Martindale 1989's teaching away is not supported by substantial 
evidence, the obviousness rejection that ignored that teaching away should be 
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reversed. See, e.g. . In re Haruna . 249 F.3d 1327, 1336 (Fed. Cir. 2001) (reversing 
an obviousness rejection where the art taught away from the invention). 

The Board erroneously interpreted Endo as being relevant to the claimed 
invention, even though Endo is directed to stabilizing PTH that is in lyophilized 
form while the invention is directed to stable PTH in liquid form. [A5] No 
evidence of record supports the Board's assumption that those skilled in the art 
would have considered Endo's teachings to be relevant to the present invention. 
Indeed, the teaching away in Martindale 1989, which primarily relates to liquid 
PTH formulations, shows that those skilled in the art recognized that liquid 
formulations are subject to different problems than lyophilized preparations. 
[A122] Additionally, the '724 application recognizes Endo's disclosure of the use 
of sodium chloride to stabilize lyophilized PTH preparations, but still advises that 
sodium chloride should be avoided in solutions of PTH (Lei, liquid PTH 
formulations). [A85-87] 

The Board's assertion that Endo teaches reconstitution of its lyophilized 
PTH preparations is based on an erroneous reading of the reference. The passage 
of Endo cited by the Board relates to aqueous media from which the lyophilized 
preparation can be made, not to solutions for reconstitution. [A4] (citing [A41] 
(citing Endo, col. 2, 4 th ^ [A80])). Moreover, Endo does not teach or suggest that 
its PTH preparations, once reconstituted, would be stable, as required by the 
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present claims. The only stability data in Endo relate to the stability of its 
lyophilized formulations. [A80-82] 

The Board's interpretation of Endo as contradicting the teachings away 
found in Martindale 1989 and the '724 application [A7-8] is not supported by 
substantial evidence because Endo does not address the problems that those 
references attribute to sodium chloride: precipitation of PTH and dimer formation. 
Martindale 1989 teaches that sodium chloride should not be used in solutions of 
PTH because it may cause the PTH to precipitate out of solution. [A 122] Endo 
does not contain any teachings about the stability of its PTH preparations after 
reconstitution, does not examine any liquid PTH preparations for precipitated PTH, 
and does not indicate that its PTH preparations, once reconstituted, would be free 
of precipitate over any period of time. The '724 application warns against the use 
of sodium chloride in PTH preparations, as taught by Endo, because sodium 
chloride may promote the formation of dimers. [A85-86] Endo does not teach that 
its PTH preparations are free of dimers, does not examine its PTH preparations for 
dimers, and does not even consider the stability of liquid PTH preparations. 

Because Endo does not address the stability of its PTH preparations once 
reconstituted, and does not even suggest that such reconstituted PTH preparations 
could be stored for any period of time without encountering the problems taught by 
Martindale 1989 and the '724 application, it simply cannot provide the specific 



19 



teachings required to rebut the teachings away set forth in those references, 
particularly where the '724 application directly criticizes the approach taken by 
Endo. See In re Lunsford . 357 F.2d 385, 389-390 (CCPA 1965). 

The Board's findings of motivation to combine Holthuis and Endo also lack 
substantial evidence support. The Board accepted the Examiner's assertion that it 
would have been obvious to reconstitute the lyophilized PTH preparation of 
Holthuis with saline because saline is "one of the most commonly used 
pharmaceutically acceptable carriers" [A4] but there is absolutely no evidence of 
record to support that assertion. Indeed, the teachings in Martindale 1989 and the 
'724 application show that those skilled in the art would not have chosen to 
reconstitute a lyophilized PTH preparation with saline because saline (sodium 
chloride) was known to have detrimental effects on liquid PTH preparations. 

" "The Board "also accepted the Examiner's assertion that it would have been ~ 
obvious from Endo to include sodium chloride in Holthuis' PTH preparation 
because Endo teaches that "sodium chloride . . . stabilizes PTH." [A4] That 
assertion is not supported by substantial evidence because it ignores the fact that 
Endo is directed to stabilizing lyophilized PTH preparations [A80], and in no way 
suggests that sodium chloride has a stabilizing effect on liquid PTH preparations, 
as claimed. The finding of motivation to combine is further undermined by the 
teachings away of Martindale 1989 and the '724 application, which show that 
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those skilled in the art would expect that including sodium chloride in a liquid PTH 
formulation would provide an unstable formulation that would not be suitable for 
pharmaceutical use, instead of the stable, liquid pharmaceutical formulations 
provided by the present invention. 

A review of the evidence of record reveals no teaching or suggestion in the 
prior art that would lead someone skilled in the art to combine Holthuis and Endo 
to arrive at the claimed invention with any expectation of success in achieving a 
stable, liquid PTH formulation comprising sodium chloride. On this record, 
therefore, the Board decision should be reversed. See, e.g. . In re Dow Chem. Co. . 
837 F.2d 469, 473 (Fed. Cir. 1988). 

VII. ARGUMENT 

A. STANDARD OF REVIEW 

The ultimate issue on appeal, the obviousness of the claimed invention, 
presents an issue of law which the Court reviews without deference to the Board. 
Dembiczak . 175 F.3d at 998. "While this Court reviews the Board's determination 
in light of the entire record, an applicant may specifically challenge an obviousness 
rejection by showing that the Board reached an incorrect conclusion of 
obviousness or that the Board based its obviousness determination on incorrect 
factual predicates." In re Rouffet . 149 F.3d 1350, 1355 (Fed. Cir. 1998). 
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The factual findings underlying the Board's obviousness determination are 
reviewed for substantial evidence. In re Zurko . 258 F.3d 1379, 1384 (Fed. Cir. 
2001). Applying this standard, the Court examines the record as a whole, 
considering evidence that both supports and detracts from the Board's conclusions. 
Id. Only if the Court finds evidence sufficient to allow a reasonable fact finder to 
reach the Board's conclusions can the Board's fact-finding be upheld. Gartsjde, 
293 F.3dat 1312. 

"A prima facie case of obviousness can be rebutted if the applicant can show 
that the art in any material respect taught away from the claimed invention." 
Haruna, 249 F.3d at 1335 (internal quotations omitted). "What a reference teaches 
and whether it teaches toward or away from the claimed invention are questions of 
fact." Winner Int'l Rovaltv Com, v. Wang . 202 F.3d 1340, 1349 (Fed. Cir. 2000). 

To establish a prima facie case of obviousness, there must be some showing 
of a teaching or motivation to combine the cited references. Dembiczak . 175 F.3d 
at 999. The requirement for motivation must be "rigorously" applied in order to 
guard again improper hindsight-based obviousness rejections. Id. "The presence 
or absence of a motivation to combine references ... is a pure question of fact," 
reviewed under the substantial evidence standard. Gartside , 203 F.3d at 1305. 
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B. THE PRIOR ART OF RECORD FAILS TO ESTABLISH 
OBVIOUSNESS OF THE CLAIMED INVENTION 

The invention recited in claims 1-7, 9, 12, 17, 18, 20-28, and 31-36 is not 
obvious in view of the cited prior art. To establish a prima facie case of 
obviousness the cited references must suggest the claimed invention as a whole, 
and the prior art must provide some motivation to combine the references in the 
manner asserted in the rejection. Gartside, 203 F.3d at 1319. Unless substantial 
evidence shows both a motivation to combine the references and a reasonable 
expectation of success, an obviousness rejection is improper and cannot be 
sustained. Dow , 837 F.2d at 473. Here, the primary references cited by the Board 
(Holthuis and Endo) do not suggest the present invention as whole. Moreover, the 
Board's findings on motivation to combine and expectation of success are not 
supported by substantial evidence. Under these circumstances, the Board decision 
should be reversed. 

Both Holthuis and Endo are directed to lyophilized PTH preparations. 
Holthuis, col. 2, In. 16-26; Endo, col. 1, In. 29-34 [A75; A80]. In contrast, the 
present invention is directed to stable, liquid PTH formulations comprising a high 
concentration of PTH. [Al ; A67] Other differences between the cited references 
and the invention include the absence from Holthuis of a suggestion to include 
sodium chloride in PTH preparations, and an absence from Endo of a suggestion of 
PTH formulations comprising high concentrations of PTH. Moreover, although 

23 



Endo teaches the use of sodium chloride to stabilize lyophilized PTH preparations, 
Endo does not teach or suggest liquid PTH formulations comprising sodium 
chloride, and does not teach or suggest that such liquid formulations would be 
stable, as required by the claims on appeal. 

In determining the question of obviousness, one must consider "the thinking 
of one of ordinary skill in the art, guided only by the prior art references and the 
then-accepted wisdom in the field." Dembiczak . 175 F.3d at 999. When the prior 
art teaches away from the claimed invention and shows that the invention is 
"contrary to the accepted wisdom" in the art, that is "strong evidence of non- 
obviousness." In re Hedges , 783 F.2d 1038, 1041 (Fed. Cir. 1986). The non- 
obviousness of the present invention is demonstrated by the understanding in the 
art at the time the application was filed that sodium chloride has detrimental effects 
on liquid PTH formulations. Both Martindale 1989 and the '724 application teach 
those skilled in the art to avoid using sodium chloride in liquid PTH formulations. 
[A122; A87-88] The Board's determination that the prior art does not teach away 
from the invention is not supported by substantial evidence, as shown below. 

A finding of obviousness must be supported by a showing of "motivation to 
combine the references that create the case of obviousness." Rouffet . 149 F.3d at 
1357. In the absence of reasons why someone skilled in the art "would select the 
elements from the cited prior art references for combination in the manner 
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claimed," the obviousness rejection must be reversed. Id. The prior art as a whole 
must both suggest the invention and provide a reasonable likelihood of success. 
Dow , 837 F.2d at 473. Here, where conventional wisdom in the art taught that 
liquid PTH formulations comprising sodium chloride are not stable, there can be 
no motivation to include sodium chloride in a stable, liquid PTH formulation as 
claimed. The Board's determination to the contrary lacks substantial evidence 
support. 

For these reasons, the Board decision on obviousness should be reversed. 
See, e.g. , Haruna, 249 F.3d at 1336 (reversing an obviousness rejection where the 
art taught away from the invention); Dow , 837 F.2d at 473 (reversing an 
obviousness rejection where "none [of the cited references] suggests that any 
process could be used successfully ... to produce this product having the desired 
properties). 

1. The Board's Disregard Of The Clear And Unequivocal 
Teaching Away In Martindale 1989 
Lacks Substantial Evidence Support 

The Board decision can and should be reversed based solely on its treatment 
of Martindale 1989. The Board's erroneous treatment of Martindale 1989 is not a 
factual one in any ordinary sense. Indeed, the error is apparent without knowing 
anything about the claimed technology or the substantive details of Martindale 
1989. In essence, the issue is whether a teaching away that is found in an earlier 
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edition of a reference (Martindale 1989) necessarily is "erased" from the state of 

* 

the art when that teaching is omitted without explanation from a later edition of the 

reference (Martindale 1996). A negative resolution of that issue requires reversal 

of the Board decision. 

In reaching its obviousness determination, the Board disregarded a clear and 

unequivocal teaching away in Martindale 1989 because Martindale 1996, cited for 

the first time in the Board decision, does not contain the same teaching. [A6-7; 

All] According to the Board, Martindale 1996 is "more pertinent to the state of 

the art at the time of filing" by virtue of its later publication date. [A6] In other 

words, the Board treated the omission of the teaching away from Martindale 1996 

as erasing the teaching from the state of the art. The Board's decision to ignore the 

clear and unequivocal teaching away in Martindale 1989 because Martindale 1996 

does not include the same information lacks substantial evidence support. 

a. Martindale 1989 Specifically Warns Against 
The Use Of Sodium Chloride In Liquid PTH 
Formulations 

"A reference may be said to teach away when a person of ordinary skill, 
upon reading the reference, would be discouraged from following the path set out 
in the reference, or would be lead in a direction divergent from the path that was 
taken by the applicant." In re Gurlev. 27 F.3d 551, 553 (Fed. Cir. 1994). Applying 
this standard, Martindale 1989 plainly teaches away from the claimed invention. 
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Martindale 1989 contains a clear and unequivocal warning to one of skill in 

the art to avoid the use of sodium chloride in liquid formulations of PTH. In the 

entry for PTH, the reference states: "Sodium chloride solutions should not be used 

as they often cause precipitation/ 1 Martindale 1989, pg. 1338, col. 1 [A122]. This 

admonition leads the skilled artisan in a direction divergent from the path that was 

taken by Applicants. Contrary to Martindale's warning that sodium chloride will 

cause PTH to precipitate, rendering liquid PTH formulations unstable and 

unsuitable for use, the present invention is able to provide stable, liquid PTH 

formulations that comprise sodium chloride. 

b. Additional Prior Art Of Record Also Teaches Away 
From Sodium Chloride In Liquid PTH Formulations 

The teaching away of Martindale 1989 is supported by another prior art 
reference of record, the '724 application. The '724 application teaches that 
mixtures of sodium chloride and PTH are undesirable because sodium chloride 
"favours the formation of dimers." [A86] The '724 application explains that 
dimers are "problematic in pharmaceutical forms of administration since they can 
lead to undesired side-effects when administered to patients due to immunological 
reactions" and "can lead to a loss of activity of the protein." [A85-86] The '724 
application therefore advises that "pharmaceutical forms of administration" of PTH 
"are preferably essentially free of chloride ions since chloride ions favour the 
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formation of dimers." [A86] Like Martindale 1989, therefore, the '724 application 

teaches away from the claimed invention. 

c. The Board Erroneously Treated 

The Martindale Revisions As Reflecting 
A Change In The State Of The Art 

The Board's rationale for relying on Martindale 1996 instead of Martindale 
1989 is that the 1996 edition was published closer to the filing date of the 
application and is "thus more pertinent to the state of the art at the time of filing" 
(emphasis omitted). [A6] The Board assumed that the absence in Martindale 1996 
of the teaching away, admittedly found in Martindale 1989, reflected a change in 
the state of the art. [A6-7] No evidence of record supports that assumption. 

Board decisions on obviousness must be supported by substantial evidence 
of record. Gartside, 203 F.3d at 1316. "[T]he Board cannot simply reach 
conclusions based on its own understanding .... Rather, the Board must point to 
some concrete evidence in the record in support of [its] findings." Zurko, 258 F.3d 
at 1386. Here, where no evidence supports the Board's assumption that the 
differences between Martindale 1996 and Martindale 1989 reflect a change in the 
state of the art, that finding, and the obviousness determination it supports, must be 
reversed. See id. 
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d. The Martindale Revisions Apparently Reflect 
Wholesale Editorial Changes To Martindale 

The differences between the PTH entries for the two editions of Martindale 
appear to reflect wholesale editorial changes evident in the later edition that 
significantly shortened the PTH entry. Martindale 1996 contains far less 
information on PTH than Martindale 1989. Where the Martindale 1989 PTH entry 
contains 19 paragraphs of information, the Martindale 1996 entry contains only 
three paragraphs. [A122; A138] Martindale 1989 contains information on various 
aspects of PTH, including sections on "Units," "Adverse Effects and Precautions," 
"Absorption and Fate," and "Use and Administration." [A 122] In contrast, 
Martindale 1996 contains none of these sections and omits nearly all of their 
information. [A 13 8] Thus, it appears that wholesale editorial revisions were made 
between the 1989 and 1996 editions. It is likely that many revisions were 
necessitated by the larger number of entries contained in the later edition, which 
provides monographs on 4,458 substances, compared to the 4,000 substances listed 
in Martindale 1989. 

The intermediate edition of Martindale, Martindale: The Extra 
Pharmacopeia, The Pharmaceutical Press, London, 30 th Edition, 1993 
("Martindale 1993"), sheds further light on this issue. 6 The PTH entry in 

6 Martindale 1993 is included in the Addendum to this Brief. 
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Martindale 1993 is virtually identical to the entry in Martindale 1996. The preface 
of Martindale 1993 explains the changes from the previous edition (Martindale 
1989), stating that the new edition was "markedly changed yet again in order to 
meet the requirements of today's readership." Specifically, Martindale 1993 was 
revised to "include a massive increase in information on proprietary medicines," 
and to reflect "a significant shift to a more clinical emphasis." The preface also 
notes that "[t]he monographs for all the drugs and substances . . , have been 
completely revised." The preface explains that "[t]he most obvious consequence 
of the changes that have been made for this edition is the increase in Martindale 's 
size," with the 1993 edition being "467 pages bigger than its predecessor." 

These wholesale editorial changes to Martindale do not support the Board's 
assumption that the differences between the PTH entries in Martindale 1989 and 
Martindale 1996 reflect a change in the state of the art. Because the teaching away 
in Martindale 1989 does not relate to proprietary medicines per se . and does not 
directly implicate clinical considerations, the differences between the PTH entries 
more likely reflect the shift in Martindale 's focus noted in the preface of 
Martindale 1993. 

Martindale 1993 was not of record during the proceedings before the Board. 
Applicants respectfully urge the Court to take judicial notice of the content of 
Martindale 1993 under Fed. R. Evid. 201. Judicial notice is appropriate in this 
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instance because the content of Martindale 1993 (particularly the preface and PTH 
entry) is "not subject to reasonable dispute" and is "capable of accurate and ready 
determination by resort to sources whose accuracy cannot reasonable by 
questioned." See Fed. R. Evid. 201(b); see also B.V.D. Licensing Corp. v. Body 
Action Design, Inc. . 846 F.2d 727, 728 (Fed. Cir. 1988) (taking judicial notice that 
"the B.V.D. trademark is a least widely, if not universally, known"). Judicial 
notice also is appropriate because Martindale 1996 first was cited by the Board in 
the decision on appeal [A6-7, Al 1], and Applicants previously have not had an 
opportunity to address the Board's interpretation of that reference. Cf Hines v. 
Sec'v Health & Hum. Servs. . 940 F.2d 1518, 1526 (Fed. Cir. 1991) (noting that 
where a Special Master had taken judicial notice of a textbook, the appellant could 
have addressed the merits of the textbook during the review by the Claims Court). 

With or without Martindale 1993, there is no evidence of record that the 
information omitted from Martindale 1996 was considered outdated or not valid at 
the time the 1996 edition was prepared. On the contrary, the evidence suggests 
that the omission was merely editorial. Moreover, other information omitted from 
Martindale 1996, such as the usefulness of PTH in the treatment of osteoporosis, 
clearly was not invalid or obsolete at the time. Thus, no substantial evidence 
supports the Board's assumption that the absence from Martindale 1996 of the 
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express teaching away found in Martindale 1989 reflected a change in the state of 
the art. 

e. The Shorter PTH Entry In Martindale 1996 

Does Not Erase The Teachings Of Martindale 1989 

The Board disregarded the teaching away in Martindale 1989 because of 
"the lack of warning" in Martindale 1996. [A7] Yet, the absence of a teaching 
away in a later edition of a compendium such as Martindale does not erase the 
original teaching away, particularly where there is no evidence of a change in the 
state of the art. 

"The Board must consider all of the applicant's evidence." Rouffet . 149 
F.3d at 1355. Even references that are not cited as showing obviousness are 
"pertinent" if they "teach against the present invention." Dow . 837 F.2d at 473. 
"[T]he full field of the invention must be considered; for the person of ordinary 
skill is charged with knowledge of the entire body of technological literature, 
including that which might lead away from the claimed invention." Id. Without 
pointing to some prior art disclosure that liquid PTH formulations are unaffected 
by sodium chloride, the Board should not have disregarded Martindale 1989's 
teaching against the use of sodium chloride in liquid PTH formulations. See 
Lunsford . 357 F.2d at 389-390 (finding error where the Examiner ignored specific 
teachings without citing other references containing specific teachings 
demonstrating that the ignored teachings properly could be ignored). 
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Moreover, Endo in no way contradicts or "neutralizes" the teaching away of 
Martindale 1989. As discussed in more detail below, Endo relates to the use of 
sodium chloride to stabilize lybphilized (freeze-dried) PTH formulations. Endo, 
col. 1, In. 29-34 [A80]. There is no suggestion in Endo that sodium chloride could 
stabilize liquid PTH formulations. Endo also lacks any teaching regarding the 
stability of liquid PTH formulations reconstituted from Endo's lyophilized PTH 
preparations. 

The '724 application provides further evidence that the teaching away in 
Martindale 1989 remained pertinent and accurately reflected the state of the art at 
the time Applicant's patent application was filed. The application on appeal was 
filed April 26, 1999, and claims priority to a Swedish patent application filed April 
28, 1998. The '724 application was published April 24, 1997, and claims priority 
to a German patent application filed in 1995. In contrast, Endo was filed years 
earlier, in 1992, and claims priority to a Japanese patent application filed 
December 9, 1991. The '724 application therefore more closely reflects the state of 
the art at the time of Applicant's invention. As discussed in more detail below, the 
'724 application expressly acknowledges the teachings of Endo, and teaches that 
Endo's approach "favours the formation of dimers," which are problematic in 
pharmaceutical preparations. [A84] Thus, the '724 application shows that 
Martindale 1989's warning against the use of sodium chloride in liquid solutions of 
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PTH remained valid at the time of Applicant's invention, notwithstanding the 

teachings of Endo. On the present record, therefore, the Board's decision to ignore 

the teaching away of Martindale 1989 represents a failure to consider all evidence 

bearing on the issue of obviousness, as required under §103. 

When all prior art of record is evaluated as it would have been viewed by 

those skilled in the art at the time the application was filed, the non-obviousness of 

the claimed invention is apparent. Both Martindale 1989 and the '724 application 

warned those skilled in the art to avoid using sodium chloride in liquid PTH 

formulations. [A122; A87-88] The claimed invention, which provides a stable, 

liquid PTH formulation comprising sodium chloride, is contrary to that 

conventional wisdom, and therefore non-obvious. See, e.g. . Winner. 202 F.3d at 

1349-50 (noting that if a reference "did in fact teach away . . . that alone can defeat 

[an] obviousness claim); Hedges . 783 F.2d at 1041 (finding "strong evidence of 

unobviousness" where the invention was "contrary to the accepted wisdom"). 

2. The Board's Finding Of Obviousness Based On Endo 
Lacks Substantial Evidence Support 

The Board's finding of obviousness relies on Endo for the teaching of a PTH 
formulation comprising sodium chloride. [A4] Howeverj Endo does not teach or 
suggest the use of sodium chloride in stable, liquid PTH formulations, as recited in 
the claims on appeal. The Board's extension of Endo's teachings to liquid 
formulations of PTH is not supported by any evidence of record. 
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a. Endo Is Directed To Stabilizing Lvophilized PTH 
Endo is directed to the use of sodium chloride to stabilize PTH that is in 

lyophilized form. Endo, col. 1, In. 29-34 [A80]. There is no evidence of record 

that the skilled artisan would have considered Endo's teachings relating to the 

stabilization of lyophilized formulations to be relevant to liquid formulations. 

Indeed, the warning in Martindale 1989 that sodium chloride causes PTH to 

precipitate from solution shows that liquid PTH formulations are subject to 

different problems than lyophilized preparations. Additionally, the teaching in the 

'724 application against the use of sodium chloride in PTH solutions is made in 

direct contrast to Endo's teaching that sodium chloride may be used to stabilize 

lyophilized PTH formulations. [A85, 87-88] In this respect, this case is like In re 

Baker Hughes Inc. , 215 F.3d 1297, 1303 (Fed. Cir. 2000), where the Court found 

that references related to gaseous hydrocarbons did not render obvious an 

invention directed to liquid hydrocarbons. 

No substantial evidence supports the Board's extension of Endo's teaching 

that sodium chloride may stabilize lyophilized forms of PTH to arrive at the 

present invention, which relates to stable, liquid formulations of PTH. Thus, the 

Board's obviousness decision should be reversed. See Zurko, 258 F.3d at 1386 

("[T]he Board must point to some concrete evidence in the record in support of 

[factual findings].") 
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The Board attempts to dodge the differences between Endo and the claimed 
invention by noting that Endo contemplates the reconstitution of its lyophilized 
preparation into a liquid suitable for injection. [A5] However, the passage of 
Endo cited by the Board relates to aqueous media from which the lyophilized 
preparation can be made, not to solutions for reconstitution. [A4] (citing [A41] 
(citing Endo, col. 2, 4 th % [A80])). Thus, the Board decision is based on an 
erroneous reading of Endo, and should be reversed. See Zurko, 258 F.3d at 1386 
(reversing a Board conclusion of obviousness that "was based on a misreading of 
the references"). 

Although Endo indicates that its lyophilized PTH preparations can be 
formulated into "injectable" dosage forms, it provides no guidance on how to do 
so. Endo, col. 2, In. 36-40 [A80]. Thus, while Endo teaches that its lyophilized 
PTH preparations can bemade into dosage forms comprising 1 jig - 150 jug PTH, 
it provides no information on the solution to use for reconstitution or the final 
volume of the reconstituted dosage form. Without that information, Endo simply 
cannot teach or suggest a liquid PTH formulation having the specific PTH 
concentrations recited in the instant claims. 

Moreover, there is no hint or suggestion in Endo that its PTH preparations, 
once reconstituted, would be stable, as required by the present claims. The 
stability data in Endo relate to preparations stored in lyophilized form for three 
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months. [A80-82] There is no suggestion that, once reconstituted, Endo's 
preparations would be stable for any amount of time. Additionally, as discussed in 
more detail below, Endo does not address the specific problems that Martindale 
1989 and the '724 application warn against, Le., precipitation and dimerization. 

The Board also cited Holthuis for teaching stable reconstituted PTH 
solutions [A6], but Holthuis does not teach or suggest the use of sodium chloride in 
its lyophilized formulation, and teaches only the use of "sterile water" for 
reconstitution, Holthuis, col. 2, In. 33-37 [A75]. 

Because nothing in the prior art of record suggests a stable, liquid PTH 

formulation comprising sodium chloride, as presently claimed, the obviousness 

rejection should be reversed. See, e.g. , Dembiczak , 175 F.3d at 1000 (reversing an 

obviousness rejection where the evidence of record did not suggest the invention as 

a whole); Rouffet , 149 F.3d at 1357 (same)'. 

b. Endo Does Not Undermine The Teachings Awav 
Of Martindale 1989 And The '724 Application 

The Board cites Endo as contradicting the teachings away found in 
Martindale 1989 and the '724 application [A7-8], but that reading of Endo is not 
supported by substantial evidence because Endo does not address the problems that 
those references attribute to sodium chloride. 

As noted above, Martindale 1989 teaches that sodium chloride should not be 
used in solutions of PTH because it may cause the PTH to precipitate out of 
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solution. [A122] Endo is directed to lyophilized preparations of PTH, not liquid 
solutions of PTH. Endo indicates that its lyophilized PTH preparations can be 
formulated into dosage forms that are "injectable," Endo, col. 2, In. 36-40 [A80], 
but otherwise does not describe reconstitution of its lyophilized PTH preparations. 
Endo does not contain any teachings about the stability of its PTH preparations 
after reconstitution, does not examine any liquid PTH preparations for precipitated 
PTH, and does not indicate that its PTH preparations, once reconstituted, would be 
free of precipitate over any period of time. Thus, Endo does not contradict the 
teaching away of Martindale 1989. 

The '724 application warns against the use of sodium chloride in PTH 
preparations because sodium chloride may promote the formation of dimers. 
[A85-86] Endo does not "contravene" that teaching, as alleged by the Board. 
Endo does not teach that its PTH preparations are free of dimers, does not examine 
its PTH preparations for dimers, and does not even consider the stability of liquid 
PTH preparations. Thus, no evidence supports the Board's assertion that "Endo 
was able to achieve the results the ['724 application] cautions against." [A7-8] 

In addition, the warnings of the '724 application were provided with specific 
reference to the teachings of Endo. The '724 application cites EP 0 619 1 19 for 
disclosing stabilization of lyophilized PTH preparations by freeze-drying PTH 
preparations comprising sodium chloride. [A85] That EP document is the 
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VIII. CONCLUSION 

The Board's determination that claims 1-7, 9, 12, 17, 18, 20-28 and 3 1-36 

are obvious is erroneous as a matter of law. The Board's decisions to dismiss the 

teachings away of Martindale 1989 and the '724 application lack substantial 

evidence support. Moreover, the Board's determination that the teachings in 

Holthuis and Endo relating to lyophilized PTH formulations render obvious the 

claimed liquid PTH formulations is not supported by substantial evidence. 

Additionally, the Board's obviousness determination did not include a valid 

finding of motivation to combine the cited references, as required under §103 . 

Thus, the Board decision affirming the rejection of claims 1-7, 9, 12, 17, 18, 20-26 

and 3 1-36 under 35 U.S.C. § 103 should be reversed. 




Courtenay C. Brinckerhoff 
FOLEY & LARDNER LLP 



Attorney for Appellants 
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European counterpart of Endo, as seen by a comparison of the inventors, priority 
documents, and disclosures of EP 0 619 1 19 and Endo. 7 [A79]. Thus, the Board's 
conclusion that "Endo is considered a better reflection of the state of the art" 
ignores the fact that the teaching away in the '724 application is made with express 
acknowledgement of the teachings of Endo. 

The Board decision to give less weight to the '724 application than Endo 
also lacks substantial evidence support. The Board gave more weight to Endo 
because the '724 application discloses PTH formulations comprising sodium 
chloride and sucrose, while "Endo relates to the use of sodium chloride and 
mannitol," as recited in the present claims. [A7-8] There is no evidence of record 
that the use of a different sugar would make the teachings of the '724 application 
less relevant than the teachings of Endo. In fact, Endo is directed to the use of 
sodium chloride and sugars generally, and discloses and claims preparations where 
the sugar is sucrose, mannitol, or any one of a number of other sugars. Endo, col. 
2, In. 1-8 & Claims [A80, 82-83]. Moreover, the Board overlooked the fact that 
the '724 application was filed and published more contemporaneously to 

7 EP0619 119 was not of record before the Board. However, Applicants 
respectfully urge the Court to take judicial notice of that document's correspondence 
to Endo, because that aspects of the document is not subject to reasonable dispute and 
is capable of accurate and ready determination. See FED. R. EviD. 201(b). EP 0 619 
1 19 is included in the Addendum to this Brief 
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Applicant's invention than Endo, and therefore more closely reflects the state of 
the art at the relevant time point. Thus, there is no support for the Board's decision 
to give more weight to Endo than to the '724 application. 

Additionally, the weight given to Endo overlooks significant differences 
between Endo and the claimed invention discussed above, Le., the fact that Endo is 
directed to preparations of PTH in lyophilized form, while the present invention 
relates to PTH formulations in liquid fomi. In emphasizing Endo, the Board 
improperly relied on "isolated teachings . . . without considering the over-all 
context within which those teachings are presented." In re Pagliaro . 657 F.2d 
1219, 1225 (CCPA 198 1). "Absent any reason to the contrary, it is [the closely 
related teachings of Martindale 1989 and the '724 application] which a person of 
ordinary skill in the art would consider most pertinent and accord the most 
weight." See Lunsford , 357 F.2d at 390. Because Endo does not address the 
stability of its PTH preparations once reconstituted, and does not even suggest that 
such reconstituted PTH preparations could be stored for any period of time without 
suffering from precipitation or dimerization, it simply cannot provide the specific 
teachings required to rebut the teachings away set forth in the other references of 
record. See id. "Because the factual findings underlying the Board's decision are 
not supported by substantial evidence," the obviousness determination should be 
reversed. Zurko, 258 F.3d at 1381. 
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3. The Board Did Not Make Out A Prima Facie Case Of 

Obviousness Because There Is No Motivation To Combine 
The Cited References To Arrive At The Invention 

"To prevent the use of hindsight ... to defeat patentability of the invention, 
this [C]ourt requires the examiner to show a motivation to combine the references 
that create the case of obviousness." Rouffet . 149 F.3d at 1357. "Although a 
reference need not expressly teach that the disclosure contained therein should be 
combined with another, the showing of combinality, in whatever form, must 
nevertheless by clear and particular." Winner . 202 F.3d at 1348-49 (internal 
quotations and citations omitted). Where, as here, motivation to combine is 
lacking, the invention is not obvious within the meaning of §103. See In re 
Kotzab, 217 F.3d 1365, 1371 (Fed. Cir. 2000). 

The Board cited two assertions of the Examiner on the issue of motivation: 
(1) it would have been obvious to reconstitute the lyophilized PTH preparation of 
Holthuis with saline because saline is "one of the most commonly used 
pharmaceutically acceptable carriers;" and (2) it would have been obvious from 
Endo to include sodium chloride in the lyophilized PTH preparation of Holthuis 
which, upon reconstitution, would "yield a stable, liquid . . .composition 
comprising [PTH] and [sodium chloride]" as claimed. [A4] Neither assertion is 
supported by substantial evidence. 
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a. There Is No Motivation Evidenced in the Prior Art 

To Reconstitute Holthuis' Lvophilized PTH With Saline 

The state of the art with regard to the reconstitution of lyophilized PTH 
preparations included the teaching in Martindale 1989 that sodium chloride should 
be avoided in PTH solutions [A 122], the teaching in Holthuis that its preparation 
should be reconstituted with sterile water, Holthuis, col. 2, In. 33-37 [A75], and 
the reference in Endo to "distilled water for injection," Endo, col. 2, In. 22-23 
[A80]. These teachings contradict the Examiner's unsupported assertion that 
saline would have been an "obvious" choice for reconstitution. Moreover, the 
Board cannot rely on "its own understanding or experience" when making "core 
factual findings in a determination of patentability," as it did here. See, e.g. . 
Zurko, 258 F.3d at 1386. 

The teachings of Martindale 1989 and the '724 application show that there 
would have been no expectation that a PTH preparation reconstituted with saline 
would be stable as recited in the present claims, because of their warnings about 
the precipitation and dimerization of PTH that is associated with sodium chloride 
in PTH solutions. The fact that Holthuis cites Martindale 1989 when discussing 
prior art PTH formulations, Holthuis, col. 1, In. 62-64 [A75], shows that those 
skilled in the art reading Holthuis would have been informed of the conventional 
wisdom that sodium chloride has detrimental effects on PTH solutions. 
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Additionally, the only references that disclose high concentrations of PTH as 

claimed, Holthuis and the '724 application, specifically teach away from 

reconstitution with saline. Holthuis teaches reconstitution with sterile water, 

Holthuis, col. 2, In. 33-37; col. 5, In. 24-42 [A75, 77], and the '724 application 

warns against the use of sodium chloride in PTH solutions [A87-88]. Those 

skilled in the art would recognize that solutions with high concentrations of PTH 

are more prone to the problems Martindale 1989 and the '724 application warn 

against (precipitation and dimerization), and would follow the guidance provided 

in Holthuis and the '724 application. They would have no reason to turn to Endo, 

which does not address the stability of any type of PTH solution, let alone a 

solution with a high concentration of PTH. Accordingly, there is no evidence to 

support the assertion that one skilled in the art would have been motivated by Endo 

to reconstitute Holthuis' lyophilized PTH preparation with saline. 

b. Endo Provides No Expectation Of Success 

In Achieving A Stable. Liquid PTH Formulation 

Both the Examiner and the Board cite Endo for teaching that sodium 
chloride "stabilizes PTH" [A4], without acknowledging that Endo only addresses 
the stability of lyophilized PTH preparations, and not liquid PTH formulations as 
claimed. 

Endo's focus on lyophilized preparations is plain. For example, Endo states 
that the invention provides "dramatically improved stability for lyophilized 
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preparations of PTH." [A80] The examples in Endo assess the stability of 
lyophilized preparations only, and the claims are directed to "[a] lyophilized 
preparation comprising [PTH.]" Endo, col. 5, In. 61-65 [A82], 

The teachings away of Martindale 1989 and the '724 application are further 
evidence of the lack of motivation to combine Holthuis and Endo in the manner 
asserted by the Board. As discussed above, both Martindale 1989 and the '724 
application warn against the use of sodium chloride in PTH solutions. [A 122; 
A85-88] The Board's disregard of these express teachings away was improper, for 
the reasons set forth above. 

A review of the evidence of record reveals no teaching or suggestion in the 
prior art that would lead someone skilled in the art to combine Holthuis and Endo 
to arrive at the claimed invention with any expectation of success in achieving a 
stable, liquid PTH formulation comprising sodium chloride. Indeed, from 
Martindale 1989 and the '724 application, there would be an expectation of failure. 
On this record, therefore, the Board decision should be reversed. See, e.g. . Dow . 
837 F.2d at 473 (reversing an obviousness rejection where "none [of the cited 
references] suggests that any process could be used successfully ... to produce this 
product having the desired properties"). 

In upholding the obviousness rejection of the present claims, the Board 
improperly used the claimed invention "as a blueprint for piecing together 
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elements in the prior art." See Rouffet . 149 F.3d at 1357. "[Identification of each 
claimed element in the prior art" is not "sufficient to negate patentability." Id A 
"reference-by-reference, limitation by limitation analysis" with no motivation to 
combine fails to establish obviousness. Dembiczak . 175 F.3d at 1000. Thus, 
although the Board found prior art teaching isolated aspects of the invention, such 
as PTH formulations comprising sodium chloride and stable (lyophilized) PTH 
formulations, its determination that the invention is obvious does not satisfy the 
requirements of §103 because there is no teaching or suggestion of the invention as 
a whole, U., a stable, liquid PTH formulation that comprises sodium chloride. See 
35 U.S.C. § 103. Accordingly, the obviousness rejection should be reversed. 
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1 . Board Decision on Appeal 

2. Claims on Appeal 

3. Martindale 1989 

4. Martindale 1993 

5. Martindale 1996 
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. The opinion in support of the decision being entered today was ngj written 
. for publication and is not binding precedent of the Board. 

UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Ex parte MARTIN BILLGER, and MIKAEL BRULLS 



Appeal No. 2004-1216 
Application No. 09/674,002 



HEARD: JULY 13, 2004 

Before WINTERS, ADAMS, and GREEN, Administrative Patent Judoes . 

GREEN, Administrative Patent Judge . 

DECISION ON APPEAL 

This is a decision on appeal under 35 U.S.C. § 134 from the examiner's final 

* rejection of claims 1-7, 9, 12, 17, 18, 20-28 and 31-36. 1 Claim 1 is representative of the 

subject matter of the appeal and reads as follows: 

1 . A stable, liquid pharmaceutical formulation of human parathyroid hormone 
at a concentration of 0.3 mg/ml to 10 mg/ml, comprising (i) human 
parathyroid hormone, (ii) a pharmaceutical^ acceptable buffer of pH 4 to 
6 (iii) NaCI, (iv) mannitol, (v) a preservative, and (vi) water. 

The examiner relies upon the following references: 

Holthuis et al. (Holthuis) 5,496,801 Mar. 05, 1 996 

Selsted 5,547,939 Aug. 20, 1996- 

Endo et al. (Endo) 5,563,122 * Oct. 08, 1996" 



1 Claims 29 and 30 stand withdrawn from consideration, as being drawn to a non-elected invention. 
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Claims 1-7, 9, 12, 17, 18, 21-24, 26-28 and 31-36 stand rejected under 35 
U.S.C. §103(a) as being unpatentable over the combination of Holthuis and Endo et al. 
Claims 20 and 25 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
the combination of Holthuis and Endo as further combined with Selsted. After careful 
review of the record and consideration of the issues before us, we affirm both 
rejections. 

BACKGROUND 

"Human parathyroid hormone (PTH) is an 84 amino acid protein involved in 
calcium and phosphorus homeostasis and control of bone growth and density." 
Specification, page 1. "Human PTH may be obtained through tissue extraction, from 
peptide synthesis or from genetically engineered yeast, bacterial or mammalian cell 
hosts." jd . PTH may be used in the treatment of osteoporosis. See id. 

The specification notes that increasing the concentration of many proteins 
increases their propensity to aggregate and precipitate, which is highly undesirable for 
the formulation of pharmaceutical preparations. See id. at 2. PTH, according to the 
specification, is a protein that is prone to aggregation when the concentration is 
increased. See id. Strategies that have been used to compensate for the aggregation 
include changing the pH of the solution, and increasing the dosage volume. See id. 
The specification also teaches that PTH is also particularly sensitive to various forms of 
degradation, and that the degradation reactions may lead to partial or complete loss of 
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PTH bioactivity. See jd. at 2-3. The disclosed invention is thus drawn to a n 
pharmaceutical formulation containing a relatively high concentration of PTH 
formulation in a liquid form that may be lyophilized and reconstituted prior to either 
single or multiple administrations. See id. at 4. 

DISCUSSION 

The examiner rejects claims 1-7, 9, 12, 17, 18, 21-24, 26-28 and 31-36 under 35 
U.S.C. §103(a) as being obvious qyer Holthuis in view of Endo. See Examiner's 
Answer, page 3. As the claims stand or fall together, see Appeal Brief, page 2, we 
focus our analysis on the broadest claim, Le.. claim 1. 

Holthuis js cited by the rejection for teaching "a pharmaceutical formulation 
comprising human parathyroid hormone (1-84), mannitol as an excipient, and citrate as 
buffering agent in both lyophilized and liquid form and a method for treating a bone 
related disorder, osteoporosis using the formulation. n Examiner's Answer, page 3. 
Holthuis, according to the rejection, specifically teaches a PTH formulation comprising 
0.09 mg/ml to 2.27 mg/ml human PTH, 50 mg/ml of mannitol, and 10mM citrate buffer 
at a pH between 4 and 6, wherein the formulation was prepared in liquid form and then 
lyophilized. See id. at 4. Holthuis further teaches the benefits of the use of a 
bacteriostatic agent during re constitution, and teaches that the reconstituted protein 
may be refrigerated for subsequent use in the next several days. See id. The rejection 
acknowledges "Holthuis [ ] fail[s] to explicitly teach inclusion of sodium chloride (NaCI) 
in their pharmaceutical formulation." Id. 
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Endo is cited for teaching "that addition of sodium chloride, in the presence of 

mannitol, further stabilizes PTH," and for teaching "that distilled water, physiological 

saline (aqueous solution of NaCI) or buffer solutions can be used to reconstitute the 

lyophilized composition containing PTH." See id. at 4. The rejection concludes: 

Therefore, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to reconstitute the dried 
composition comprising PTH taught by Holthuis [ ] with saline, which 
would yield a stable, liquid pharmaceutical composition comprising NaCI, 
with a reasonable expectation of success. One would have been 
motivated to do so because saline is one of the most commonly used 
pharmaceutical^ acceptable carriers, as taught by Endo [ ] and 
Holthuis []. 

!t would also have been obvious to one having ordinary skill in the 
art at the time the invention was made to include NaCI in the dried PTH 
formulation of Holthuis [ ], with a reasonable expectation of success. One 
would have been motivated to do so because Endo [ ] demonstrate^] that 
addition of sodium chloride, in addition to mannitol further stabilizes PTH . 
. . . Reconstitution of the dried PTH formulation comprising NaCI with 
distilled water would yield a liquid pharmaceutical formulation comprising 
PTH and NaCI, which clearly reads on the instant claims. 

id, at 4-5. 

" M [T]he Examiner bears the burden of establishing a prima facie case of 
obviousness based upon the prior art. '[The Examiner] can satisfy this burden only by 
showing some objective teaching in the prior art .or that knowledge generally available 
to one of ordinary skill in the art would lead that individual to combine the relevant 
teachings of the references. 1 " In re Fritch . 972 F.2d 1260, 1265, 23 USPQ2d 1780, 
1783 (Fed. Cir. 1992) (citation omitted). An'adequate showing of motivation to combine 
requires "evidence that 'a skilled artisan, confronted with the same problems as the. ; 
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inventor and with no knowledge of the claimed invention, would select the elements 
from the cited prior art references for combination in the manner claimed. 1 " Ecolochem. 
Inc. v. Southern Calif. Edison Co. . 227 F.3d 1361, 1375, 56 USPQ2d 1065 ( 1076 (Fed. 
Cir. 2000). We agree with the examiner that the combination of the references renders 
the composition of claim 1 obvious. 

Appellants argue that the prior art does not teach a stable , liquid , human 
parathyroid hormone formulation. See Appeal Brief, page 5. Endo, according to 
appellants, added sodium chloride and mannitol to produce a stable lyophilized 
formulation. See \± Appellants contend that "there is no suggestion from Holthuis or 
Endo to generalize from a lyophilized to a liquefied parathyroid hormone formulation 
that can be stored for months at a time, and nothing in the prior art predicted or 
suggested Appellants' unexpected results." id. 

Claim 1 is drawn to M [a] stable, liquid pharmaceutical formulation of parathyroid 
hormone." As noted by the rejection, while both Holthuis and Endo pertain to 
lyophilized parathyroid hormone preparations, each reference teaches reconstitute of 
the lyophilized preparation into a liquid preparation before administration. Thus, the 
combination clearly teaches a liquid pharmaceutical formulation. 

The issue thus narrows down to the use of "stable" in the claims. First, we note 
that during ex parte prosecution, claims are to be given their broadest reasonable 
interpretation consistent with the description of the invention in the specification. See In 
re Zletz . 893 F.2d 319, 321, 13 USPQ2d 1320, 1322 (Fed. Cir. 1989). Nowhere in the 
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disclosure as filed, however, do the appellants tender a meaning for the term "stable." 
The specification discloses Tables examining the stability of different formulations, see 
Specification, pages 13-17, but the Tables all start at a time line of 0 days. See 
Specification, pages 13-17. We thus interpret "stable" to encompass the two to three 
days from reconstitution to administration as taught by Holthuis, and therefore find that 
the combination does teach a stable, liquid pharmaceutical formulation having the 
* recited components. 

Appellants argue further that the examiner failed to recognize the state of the 
prior art, in that it contravened conventional wisdom to incorporate sodium chloride into 
a highly concentrated parathyroid hormone formulation. See Appeal Brief, page 6. The 
appellants point out that Holthuis references "Martindale; The Extra Pharmacopoeia, 1 ' 
which teaches away from incorporating PTH into a NaCI solution. See ]d. at 7. 
According to appellants that reference teaches away from the claimed invention by 
teaching that "[sjoduim chloride solutions should-not be used as they often cause 
precipitation." See Martindale: The Extra Pharmacopoeia, page 1338, The 
Pharmaceutical Press, London, 29th Ed., 1989. Appellant argues that Martindale is a 
general teaching relating reliable and unbiased information. See Reply Brief, page 2. 
The Martindale reference relied upon by appellants, however, was published in 1989, 
well before appellants' December 27, 2000 filing date. An updated version of the 
Martindale reference published in 1996, and thus more pertinent to the state of the art 
at the time of filing , fails to include the' warning on precipitation. See Martindale: The 
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Extra Pharmacopoeia, page 742, Royal Pharmaceutical Society, London, 31st Ed., 
1996; Thus we do not agree with appellants that the 1989 Martindale reference is 
sufficient evidence to rebut the prima facie case of obviousness given the lack of 
warning in the later Martindale, as well as the explicit teaching of Endo that addition of 
sodium chloride, in the presence of mannitol, further stabilizes parathyroid hormone 
formulations. 

Appellants also cite CA 2,234,724 to support the assertion that the state of the 
art taught away from the use of sodium chloride in parathyroid hormone preparations. 
That reference, according to appellants, teaches that "sodium chloride 'favours the 
formation of dinners, 1 which are 'problematic in pharmaceutical forms of administration 
since they can lead to undesired side-effects when administered to patients due to 
immunological reactions.'" Appeal Brief, page 7. The reference is also cited by 
appellants for it's teaching that dimerization could lead to a loss of activity when stored 
over a long time. See id. - 

Again, we do not find that the teachings of the CA 2,234,724 reference as relied 
upon by appellants are sufficient to rebut the prima facie case of obviousness. Endo 
specifically encourages the use of sodium chloride, in combination with mannitol, as a 
method of stabilizing parathyroid formulations for long term storage, which contravenes 
the teachings of the CA 2,234,724 reference, relied upon by appellants. "When prior 
art contains apparently conflicting references, the Board must weigh each reference for 
its power to suggest solutions to an artisan of ordinary skill." In re Young . 927 F.2d 
588, 591, 18 USPQ2d 1089, 1091 (1991). Because Endo was able to achieve the 
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results the CA 2,234,724 reference cautions against, and as Endo relates to the use of 
sodium chloride and mannitol, as required by claim 1, whereas the CA 2,234,724 
reference in Table I looks at the combination of sodium chloride and sucrose, Endo is 
considered a better reflection of the current state of the art. 

With respect to the rejection of claims 20 and 25 over the combination of 
Holthuis and Endo as further combined with Selsted, Appellants argue that the 
antimicrobial agent in Selsted is a tryptophan -rich indolicidin protein analog, and not 
EDTA alone. See Reply Brief, page 4. Thus, appellants contend that "[a]t the very 
most, the skiiied artisan wouid likely hiave been motivated to add indolicidin and EDTA 
to Holthuis 1 or Endo's PTH formulation, but would not have been motivated to add 
EDTA alone. Id. (emphasis in original). That argument is not convincing, however, as 
the use of the term "comprising" in the claims leaves the claims open to the addition of 
additional components, such as indolicidin, and the rejection is affirmed. 
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CONCLUSION 

For the reasons stated above, the rejection of claims 1-7, 9, 12, 17, 18, 20-28, 
and 31-36 under 35 U.S.C. §103(a) is affirmed. 

No time period for taking any subsequent action in connection with this appeal 
may be extended under 37 CFR § 1 .136(a). 

AFFIRMED 




Sherman D. Winters 
Administrative Patent Judge 




Donald E. Adams 
Administrative Patent Judge _ 




Lofa M. Green 
Administrative Patent Judge 
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CLAIMS ON APPEAL 

1 . (Previously amended) A stable, liquid pharmaceutical formulation of human 
parathyroid hormone at a concentration of 0.3 mg/ml to 10 mg/ml, comprising (i) human 
parathyroid hormone, (ii) a pharmaceutical^ acceptable buffer of pH 4 to 6, (iii) NaCl, 

(iv) mannitol, (v) a preservative, and (vi) water. 

2. (Previously amended) The pharmaceutical formulation according to claim 1, 
wherein the human parathyroid hormone is human recombinant parathyroid hormone. 

3. (Previously amended) The pharmaceutical formulation according to claim 1, 
wherein the human parathyroid hormone is a full-length parathyroid hormone. 

4. (Previously amended) The pharmaceutical formulation according to claim 1, 
wherein the concentration of the human parathyroid hormone is from 0.3 mg/ml to 5 mg/ml. 

5. (Previously amended) The pharmaceutical formulation according to claim 4, 
wherein the concentration of the human parathyroid hormone is from 1 mg/ml to 3 mg/ml. 

6. (Previously presented) The pharmaceutical formulation according to claim 1 , 
wherein the pharmaceutical^ acceptable buffer is a citrate buffer at a concentration from 5 to 
20 mM. 

7. (Previously presented) The pharmaceutical formulation according to claim 1 , 
wherein the pharmaceutical^ acceptable buffer has a pH between 5 and 6. 

9. (Previously presented) A stable, liquid pharmaceutical formulation of human 
parathyroid hormone, comprising 1 to 3 mg/ml parathyroid hormone, 2 to 5 mg/ml 
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NaCl, 20 to 50 mg/ml mannitol, a preservative, and 5 to 10 mM citrate buffer at a pH 
between 4 and 6. 

1 2. (Previously presented) A process for the preparation of a pharmaceutical 
formulation according to claim 1, comprising dissolving human parathyroid hormone, to a 
concentration from 0.3 to 10 mg/ml, sodium chloride, and mannitol in a pharmaceutical^ 
acceptable buffer having a pH between 4 and 6. 

17. (Previously presented) A method for treating a bone related disorder or 
reducing or inhibiting bone loss associated with a bone related disorder, comprising 
administering to a mammal, including man, in need of such treatment or inhibition, an 
effective amount of the formulation of claim 1 . 

1 8. (Previously presented) The method according to claim 1 7, wherein the bone 
related disorder is osteoporosis. 

20. (Previously added) The pharmaceutical formulation of claim 9, wherein the 
preservative is benzyl alcohol, m-cresol orEDTA. 

21 . (Previously added) The pharmaceutical formulation of claim 9, wherein the 
parathyroid hormone is human recombinant parathyroid hormone. 

22. (Previously added) The pharmaceutical formulation of claim 9, wherein the 
parathyroid hormone is human full-length parathyroid hormone. 
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23. (Previously added) The pharmaceutical formulation of claim 9, wherein the 
pH of the citrate buffer is between 5 and 6. 

24. (Previously presented) A stable, liquid pharmaceutical formulation 
comprising 1 to 3 mg/ml parathyroid hormone, 2 to 5 mg/ml NaCl, 20 to 50 mg/ml mannitol, 
5 to 10 mM citrate buffer at a pH between 4 and 6, and a preservative. 

25. (Previously added) The pharmaceutical formulation of claim 24, wherein the 
preservative is benzyl alcohol, m-cresol or EDTA. 

26. (Previously added) The pharmaceutical formulation of claim 24, wherein the 
parathyroid hormone is human recombinant parathyroid hormone. 

27. (Previously added) The pharmaceutical formulation of claim 24, wherein the 
parathyroid hormone is human full-length parathyroid hormone. 

28. (Previously added) The pharmaceutical formulation of claim 24, wherein the 
pH of the citrate buffer is between 5 and 6. 

31. (Previously added) The pharmaceutical formulation of claim l s wherein the 
concentration of the NaCl is between 2 to 5 mg/ml. 

32. (Previously added) The pharmaceutical formulation of claim 1, wherein the 
parathyroid hormone is human recombinant parathyroid hormone (1-84). 

33. (Previously added) The pharmaceutical formulation of claim 9, wherein the 
parathyroid hormone is human recombinant parathyroid hormone (1-84). 
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34. (Previously added) The pharmaceutical formulation of claim 24, wherein the 
parathyroid hormone is human recombinant parathyroid hormone (1-84). 

35. (Previously added) A method for treating a bone related disorder or reducing 
or inhibiting bone loss associated with a bone related disorder, comprising administering to a 
mammal, including man, in need of such treatment or inhibition, an effective amount of the 
formulation of claim 9. 

36. (Previously added) The method according to claim 35, wherein the bone 
related disorder is osteoporosis. 
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Preface 



' #V NOTC&TH1S MATERIAL MAY OE PROTECTED 



This edition of Marttodaic continues the tradition of xutpredeceasors 
j In aiming to provide unbiased concise reports on the actions and 
: use* of moat of the world's drugs and medicine* to aid fee practising 
i pharmacist and physician. While the -overall format of this edfrioo 
: remains similar to that of the 18th edition, itscontenti are the result 
of a complete revision and the changes resulting from chat revision 
. have been considerable. 

Monograph* hava been reorganised into chapters that 
accurately reflect current therapeutic practice and the seeds .of 
today's reader. The 105 chapters of the last cdltloo have been 
• reorganised Into 72 mainly new or renamed chapter*. Details have 
' beep provided on about SOO new compounds, mostly in the form 
of new rnoncgraphs, Over 500 mooo$tfjfehav*\^ddte&vAsr* 
they described substances for which there la IM*. evidence of 
continued use or interest. Almost 500 other monograph* have been 
deleted where the hibernation' could be better, incorporated in 
monographs for related compounds; Information on the jiibetences 
that wero the subjects of these deleted roonographa s^l .be traced 
; through the Index. The overall effect has been an increase ha the 
: coverage of drugs in-MertindaU, but with a oooiiowwte saving 
of space that hat allowed its to make some typographical 
. Improvements to assist the reader in locating sections of a 
monograph. 

Abstracts of the relevant aspects of important or useful papers 
and other publications are still included, but we have written many 
. more referenced reviews of important orcotitendoos topics to back 
, up cur editorial text. We have alto continued to increase the 
j coverage of proprietary nunc*. More manufacturer* are identified 
for the proprietary names that are included, the directory of 

■ manufacturers having increased by 50%. /We have also started to 

■ include the proprietory names for preparations containing mot? than 
one active ingredient and our coverage now extends to many of 

• the English tpeaking countries. ' 

Considerable changes have been made to Martindale the better 
: to reflect devekmments in 0>er«peutic» iatbclast 5or oyaara. Sornc 
; cf the dsveiepmecta havds fcssa suecessfcl, scrac have stsll to presses 
; worthwhile results or remain to be evaluated. A distressing and 
domimru: theme throughout much of the period of revision has been 
the continuing search for an effective treatment of AIDS. The much' 
enlarge?* chapter on antiviral agents illustrates some of this work, 
but kt also shows the troprovctaeotf that there have been in the 
treatment of Other viral diseases. A wore optimistic theme has been 
the expected and growing yield proo^icts toa geia^c engiiaertrig 
techniques. 

A considerable proportion of Martindale is taken up with drugs 
used to treat infection*. Notable features, fcftddirion to dsveiepmcras 
In antiviral therapy, Include the emergence of the floorinatcd 
CjUinoiones and imioencm la the treatment of bacterial infections; ' 
the establishment of praziquantel k the treatment of schistosomiasis 
and other fluke Lnfectlon*; the consoUdailon of metronidazole and 
the re-emerge net of pentamidine in protozoal infections; and the 
emergence of the anthelmintic ivermectin for the treatment of 
onchocerciasis, cvinmsndably provided free of charge through a 
WHO scheme. The increase in cephalosporins seems to continue 
Inexorably, 

' Advances In the cardiovascular group of drugs have been wide 
ranging and encouraging.' This edition shows the greater benefit 
that can now be obtained with thrombolytic, anUcoagulant, 
antiplatelet, and haemoiutic therapy. ACE inhibitors have 



e*tabUfihe4 themselves In mo treatment cf hypertension* Calcium 
channel blockers continue to appear and offer a range of 
canfipva^cular activity. Improvements have also taken place in lipid 
regulation. 

Developments have continued In the Meld of peptic ulcer therapy. 
There are more histamine EC antagonists, but there Is also Increased 
interest in trfpota&siurn dicfostobisniuthate In' the light of the 
uivolvsment of Campyicbocur pylori. Work stfl] progresses on the 
use of pro st ag toidto s to peptic doer and there are new approaches 
to treatment as with the proton pump inhibitor, omeprazole. 

There are other areas where advance* are leas dranjatic, as for 
instance with antineoplastic agents or amipaxklaftoaiaa drugs* 
Resistance U a confouiag concern with antimalarial confound*. 
Some chapters Indicate a decrease in the use of drugi such as the 
anxiolytic sedatives and hypnotics. A number of nonsteroidal ami- 
infUmmatory drugs have been withdrawn, but our files show that 
many more are being considered at development stages. Some 
general anacsOwtki have been withdrawn because of toxicity 
associated with the solvent or vehicle, emphasising fee often 
uoregarded imjportaoce of formulation to therapeutics. . 

Martindale is based on published information. It is not a book 
of standards, mclualcra of a substance or a preparation is not to be 
considered as « rcco mm e n d at ioa for use, nor does it confer any 
status oo the substance or prepomtion. White considerable efforts 
have been made to check the material in Martindale, the publisher 
cannot *wejx any responsibility for erroru and emissions- Aiao the 
reader is assumed to possess the necessary knowledge to Interpret 
the information that Martindale provides. 



Arrangement 

Past 1 (pages 1 - 1535) contains monographs on about 4000 
substance* arranged in 72 chapters. These chapters generally bring 
togejhe*drugi that have similar uses or actions. Cross- references 
are Udcdtt guido the rasdsr to druga that may ba of imes^inreUted 
chapters. Most chapters now have an introduction w hich provides 
background information on that group of drags. Some drugs Such 
aa die corticosteroids can be considered readily' as a group with 
its members having many common actions,; in such cases the 
introduction provides much of the Information tor that chapter, 

Part 2 (pages 1337*1631) consists of a series of short 
rocmographs on some BOO drugs cod ancillary substance* arranged 
la the alphabetical order of their main titles. It includes moDographi 
en now drugs, cn drugs under investigation, on drags not easily 
classified, and on obsolescent drugs still of Interest. There are also 
some monographs on toxic substances, the effects of which may 
require drug therapy. 

Past * (pages 1633-43) gives the composition of some 670 
proprietary medicines that are advertised to the pnbik in Great 
Britain and that are usually supplied on demand. The formulas are 
. generally as described by the manufacturers. Herbal medicines have 
been omitted. This list should not be considered to be 
comprehensive; some such proprietary medicines are Included in 
Parts 1 and 2 t usu&Uy if the preparation contains one active 
ingredient or if pr^rietary names for similar preparations from 
other, countries are already M*ted under the monographs. As 
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in earlier editions of Martinoale, the claim* mad© for tfcew products 
and their recom men ded dose* ere not included* 

The number. of 'counter* proprietary mcdidncs continue* to 
decline. 



rnwfocnwprovkM t YhmwnfiM*, for c«ch monograph 
to help reader* ce&r In other information systems. 
Numbers for vsriou* forms of the nraogr^su^ 
with the variation) b form given in parenthesis. 



Indexes 

Directory Of Manufacturers. Throughout the text the name* 
of manufacturer* and distributors lit sjbbrcEviatcd. Their full names 
are given In this dlructory together with the full addreu if it Is 
avau*able. This directory has cooriaenbVincredwdfroro about 3000 
entries to 4600. 

Index to Cuhical Uses. This index is a gold* to the 
described in the text; it should not be used otherwise rod is not 
a oompreheasive therapeutic Index. It refers the render to the 
chapters and ttmogmtu where the listed diseases are mentioned. 
The drags under etch disease heading ere listed in sJphaoeticaJ order 
and not in order of preference, 

Indhx TO MAXTIHPAijB ICWTTTY NUM9BM. Each monograph in 
Martlndale has air identity number which U used in our computer 
mtrrfywlmlon. Ipcsc idenrjry nemoers we referred to (p the dtfabsnk 
(Martlndale Online) and will mainly be of value to the user of the 
online service; however, they may sJto be of some valve to the' 
user of the boo);. The numbers have no structure and are not 
significant in themselves. Tfie index lists the identity number 
followed by the relevant monograph title and the page on which 
it appears. Ifenufy numbers for cluster ituodncdossh^ealao been 
included. 

General bora. To make fullest use of the contents of Martlndale 
the general index should always be consulted* The exhaustive index 
to the drugs, preparations, compounds, and pharmacological and 
rteripcutfc groups In the book has been compiled to exacting 
standards and thu has resulted in an index of about 62 000 entries, 
As in previous editions, the index is arranged alphabedcatiy Nvord- 
byword* rather than 'leu^by-Ictter\ 



Nomenclature 

Maktindale Identity Numbers. Bacb mcrogrs^ bogus with an 
identity number which constat of a raaxiawmof o^gumfoflo^ 
by a check character. These numbers are used Ln our eotnponr 
marupulauon and their solo purpose la to identify monographs in 
Maitindale. They are referred to in the databank and will mainly 
be of value to die user of the online or compact disc services; 
however, they may also be of value to the reader of the book. 

Titles and Synonyms. The title of each monograph is in English, 
with preference being given to British Approved Names, United 
States Adopted Names, and International Nonproprietary Names. - 
These 3 authoritiei are now shown where appropriate against our 
titles or synonyms. Names given at synonym* include commonly 
used abbnrieted names; Er^ 

xuunes used in other langnagw when these may not be readily 
identifiable; manufacturers' code numbers; and chemical names. 
In seme approved names it is now general policy to use T for *pb' 
In sulpha, V for *th\ and 'J' for *y'; *r thla reason entries in 
alphabeticsi lists arjdtede^ 

if the expected ipeJlings are not found. A table of cotmaomo names 
for kins and groups used Jn approved names uod -titles is. given on 
page xx. 

CAS Rboistxy NiftttBstSt Chemical Abstracts Service <CAS) 



Fhannacopofel&g 

The phannaoopoeias in which each substance appears are listed. 
Current copies of the'ntannacopoeiaa and their addenda should be 
consulted for cojrfbnatioti and for details of standards. 

The pharnwcopoeJas covered include: Argentine, Auitrian, 
Belgian, Brazilian, British, British Veterinary, Chinese, 
C&choitovakian, Egyptian, European, French, German, 
Hungarian, Indian, international, Italian, Japanese, Jugoslavian, 
Mexican* Nexhsrtande, Nordic, Polish, Portuguese, Roumanian, 
Russian, Spanish, Jwlar, Turkish, and United Statte (including the 
FormujtQty)* Those ttahclsed in die above Ibi either appeared as 
new editions or were revised by supplexnenta since the last edition 
of MarttedaJs/asd have been examined for this 29th edition. 

The abbreviations for these pharmacopoeias are included in the 
list of abbreviations used In Martindalo, *oe page xvi which also 
Includes detail* of the edition and/or supplement^) consulted. 



Atomic and Molecular Weights 

Atomic weights am based on die table of Atomic Weights as revised 
in 1983 by the Commission on Atomic Weights and Isotopic 
Abundance, International Union of Pure and Applied Chemistry 
and based on the ll C scale (see page xxx). Molecular weights ere 
.givtri corrected to oao piece of decimals or to four itgnincant figures 
for relative weights of less than 100. 



Pharmaceutical Information 

Iaformmiloo on the chemical and physical properties of each . 
substance is given where available and where it is likely to be of 
use or interest. Compared with earlier editions, this information 
has been much reduced and included only when it la certain that 
/* applies to the form of substance beuwo^ecriM 
Diicrepancie* In properties as described in the B.P. end U.&P. 
are Indicated. , 

PfiKOENTACUS STftBMOTHfi. Unless otherwise stated, solutions of 
solids m liquids are expressed as percentage w/v, of liquids in liquids 
as percentage v/v» and of gases in Knuids at rjeroetUage w/w. 

SouraiUTY, The figures given* for solubility In each monograph 
have generally been obtained from the major pharmaoopoeisj in. 
which the substance is deacrlboo\ but ahouid not be cotuMertd 
absolute. Unless otherwise indicated In the.text. the figures are for 
solubility at 'ordinary room temperature' which Is boiuidered to 
be about 20*. Where solubilities are grveo in words, the following 
terms describe the indicated solubility ranges: 



1 i» fcueum I 

I. tu I ta 1 la 10 
I tfl 10 t» 1 In 30 
f U 50.W 1 fa 109 
t ii 100*10 t U 1000 
j to 1000 to I in JO 000 
1 to aort Una 30 000 



vnriAftr solalMs 
tajftty iflJublf 

pnetfeafl?. lawluW* 



ST0XAO&. Substances and prtparations should be' stored under 
condhjo&s which prevent conta rnirarlo nand diminish deterioration, 



and the condition* of storage gjvai in the text radicate o^ precautions 
recommended la specific cases. Where authorities differ, we have 
included the most sjtrtngent storage requirement, The^term 'a cool 
place* ii generally used to describe a pjace in which the tarnperSBire 
does not exceed 15". Unlets otherwise specified, all injections 
' should -be stoced In alkali^frec containers, 

' TsMPERATVRS/Teniperatarei are expressed in degree* Celsius 
(centigrade) unless otherwise indicated, 



': Pharmacological «uhJ Therapeutic Information 

Information oa the adverse effects, treatment of advene effects, 
precautions* absorption and fate, and uses and administrsdoa of 
- each substance is provided by concise statements and these are 
elaborated and expanded by referenced reviews gnd abstract* from 
papers and otiter publications. 

This edition contains about 35 500 abstracts or reviews based 
on information in an ever, widening range of pobOcadoni In making 
our selection, we have tried to include the key papers. Where there 
has been a large body of work, abstracts of some typical papers 
rave beta provided with berhsftf a selection of references. However, 
room has also been made for the interesting letter or case report 
where it is ftlt that information on a rare effect or action may be 
j useful to reader, 

Much Informal has wch as "World Health 

Organization publications, government reports and legislation* and 
other official and standard publications. Manufacturers* literature 
has been considered in the light of other available information. 

The risks of administering drugs la pregnancy era wett known 
and the general principle is to give « drug only when (be benefit 
to the individual mother outweighs the risk to the foetus. Where 
/ there is a clear risk It it noted under the Precautions or Adverse 
J Effects heading but safety abouid.DOt be Infarred from the absence < 
j of a statement for any drug. 

! Interactions are described under the Precautions heading with - 
{ detailed information being provided io the Tttonograph for the drug 
■' that is being affected. 



j Doses 

Doses are described under the Uses and Ae^nmistratkm heading 
with as much detail as is necessary and available. Unless otherwise 
tinted the doses represent the average range of quantUiee which are 
generally regarded as suitable for adults when ac^uinUtered by 
mouth. Mere information on dosea and drug atminUtrftdoa may 
be given in the abstract* and under the reparation* tectior*. Unless 
other^tse specifted, gfuccse iojectba if 5% w/v, sodium chloride 
injection is 0.9% wfr a . and water is purified water, 

When doses for children are expxeated m a range of quantities 
within specttkd age limits, thaiower dose applies at the lower age 
and the higher dose at die higher age. 



Formulas 

Official prcpambtts arc 

Pharmaeapotta and the Unlttd Stairs PhanrxicopoeUi and Motional 
Formulary. Preparations from the British Pharmaceutical Codec 
1973 are included If sdll relevant and net covered by the British 
Phanmcopctla, Preparation* have also been included from the 



Preface xv 

Australia* Pharytaccwiati Formulary and Handbook The 
. «yne^ou snmettrrw mci^ 
synonyms or synonyms that are or have been in common use. 

Proprietary Preparations "\ 

la Pans 1 and. Z, the information on proprietary preparations 
available in the Wis presented with each product being described 
in the proprietary preparations section of the monograph on its 
principal ingredient ' 

Lists of the proprietary names of single»mgrcdiejii preparations 
have been provided for & range of countries including the UK 
Proprietary names of muiti-ingrcdient prcpacatioss have alio been 
included fat some countries under the monograph for each of the 
significant active ingredients. Minor Ingredients have not bees 
Included. 

Readers should be aware that these lists are provided for the 
purposes of identification. They thus include the names of 
discontinued preparations as well as names lor product* registered 
but still to be marketed, 
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Parathyroid Calcitonin and Biphosphonates 



S0if>t 

Tho agents covered In this section sxe the cddum* 
regulating hormones, parathyroid homage zad cel- 
dtemin, and the Mphospbonatcs, Parathyroid hor- 
mone tnd caJdwruii an both Involved U the regu- 
lation of plume-cddum concentretioa, parathyroid 
hormone having a hypercaJeaeciic, tod calcitonin 
a hypccalcaemic effect CaJdtonJn Is used In the 
treatment ef hypercalcemia, but panthyrcid hor- 
mone is do longer used in the tratmc&t of hypocal- 
cacnua; agents used for bypoealememia induce c*J- 
dum salts (p.1028) and vitamin D substaircat 

&1282). 
[cjtooin and toe biphc?phonnces inhibit bone 
resorption and Are used ia (ho treatment of coo- 
ditions associated with increased bone resorption 
and re-formation, such as Paget'* disease of bone 
(osteutu eWormaai). The tinhosphanates have be«a 
tried in the treatment* of hypexeaJcaemia, Other 
agents used in the treatment of hrpercalcaemia 
indtsde cortlcoeteroicU (pJ78)» pboiphste laiu 
(p. 103 J), sodium sulphate (p.l 107), and sodium 
cellulce* phosphate (pj 53). See also sodium flu- 
oride (p. ft 16). Plicaipyds (p. $47) is used u an 
inhibitor of bone resorption. 
A raviiw ef the beraomU regulation of pUucA-cajoum 
ooneantndoiuw*- L Miclatyro, Br. MuIL 1984. 
ih 343, 

Stadia *sd dEseussfcns oo tha possible nk of gtlduzs- 
rcfuUting bermoaa la the raulstlea of blood pres- 
surtv— A. K. Sengd aad D. G. Beeven, ■»>. *wtf. -/.. 
1583* Jftv 491; A> OouWing Oouct), Oftf, 1073; T. 
Cbriiuuwn. iWrf.. 1199; D. E. OrobbM and A. Hof- 
maa, Lanewt, 1984. J, 703: G. M. A. Pehniari si of., 
/Mrf- 1106: L. M. fUsskk ef An. itfem, 4f<dU 

A review of the design, biologlcd evaluation, and pm»a- 
till use* ef peratayraW hermoae MtitonUu. — M. 
Rosenblatt, fVpr £xfL J. M*4 n 1986, J/J, 1004, 
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Parathyroid Horaoae 

rWathvrin; PTH. 

Parathyroid hormone U s aud*-eh*U polypeptide csoUtad 
from the earatnyrold'glauds. It contains 84 amino tdds 
and in du the first 34 fppctr to be responsible for 
to* homeasi activity. Tba am too-arid sequence verVc* 
according to the source. 

Softtoons of pujitbyrdd hormone for injection may be 
diluted with glucose 25 to 59*. 4odfam chloride soludeni 
sbouid net bouud u th*y often c*w« prooeitiUcn. Tbey 
ibcald b« >tm4 st « Umpnlurt aot graier tbaa 8*. 



200 units ef 



tf parathyroid bonnoae. bavtoe, for 1 
iid la approxiaiatoty 0.6 mi of fr»« 



bfeeuer 

- ' '»w-dri«J- 

trfeUoroaeBtic add extract oi tibvioo pmthyrotd fUndi, 
with lactose 5 ma In one anmoole of ta« tint ]Bt«ma< 
Oenai Ri<«r«tieB>r«pai»tioflTl97«). 
2 a&its of paratbyrotf bormoaa. bavin* for Tmrnnanif. 
ay «jx canttinod ti aeprotinutely 1 xg ef ft*«n-dn*d 
purUM l»oborsMA« I from bona* petitbTrcM, ^>tb 
buoiaa sibtinia 200 and laetew 1 mi In oxm 
arapottlo of tba first Inletutwaat Bq ftr ao ft g Praoaratioa 

DJ uniu of human pamtoreid bormOM for btuiiLOoa*- 
ay are coetained m 100 m of trmx+dthd purified 
hormone with humae smun slbumta ZSOfti and kcuee 
i-25 m% in ou arnpod* of the first totaraadonal Rcfvr* 



csca Prvpantion (1511). One paraibrraLd uft 

mnrassnu OM-btrndrndu or the amouat of Psnihyroid 
InjorUofi (C/LJ^,) roavired to rah« Qm caldam eentcot 
of 100 mL of the blood una of aornuU dqp I tag 
witbia L6 tc IS heun afUr admiBUtnUon. the first 
lmcraadonat Suodard Ptcsaranon (19U) ef parathy- 
roid hormone bavin*. Cor In *itrv biosatay oossiics of 
ampoalas oonuiaini the [yophUIsed residue of about 
10 »g of parathyroid baraooca, Doviee, In sdudon in 
<L01 mol p« Gtn aaida acid and 0.1% «/v manstot 
buffer. 

MRC and USf. units an apprexlrnaialj aqniralsnl to 
IntematioaaJ unlia. 



AnVatit EAacU and Pracaatiom 
Otrdougo wiih parathyroid bormone causa nypensj* 
caemla (job voder Caldam, HyparoaJcMmia, p. 1 028). 
Hyptnewldvity mctlona may oeour, tbatdon akfn lam 
for Montis* uoa abedd U carrltd ost baTero bitravonow 
t dnii ff f wnfjoiu 

Paraibyroid bonnoae ibotUd be uod with caption ia 
patia&j wUh nnai or cardlae eiacaia, 

Ahaocptfon ud Fan 

As paraifcvnid hormone is destroyed by proteolytic 
eaxymes it b fivoe by lajacttoa. Claavai* to peptid* 
Iragmcots occurs s/tcr admhmtrattbn, probably in the 
H»cr sod ti&my. Loss than IS of th* Dmthyroid 
borawQo b axcratod is the vriaa. 
Aithcuzh 1hs half -life of paralhyrdd Qormooa has baas 
raported to bo only a fow mintum, tho onsti of action Is 
sfow, U hu boan stated that the response may Jast op to 
36 hours. 

Una a«d A4«kolss**iioa 

Panthrsdd horaoM li invdrad ia tha mslntamnca of 
shams<aidaa cofican^atioes through its actios* on bo&c* 
kidney, and thai pjtro-iaUatiaaJ traet. It incraascs boss 
rsaorption aad stlmaleue productkn of l T 23*dBhydraxycs- 
docaidfard ia too hsdaoy. Kamd axer«tl«a of inorganic 
phosphate Is mrraisod but orarifi that ef etidom b 
dacrassd. It sets on the wail ef tha get to taeroaM abaoxp- 
doe of oUdem and phoaphau aad this Is probably as 
bolrvct malt of nixnuisting ) > 2>4ihydioaycboiaGa)etfard 
prodoctien. 

The jsenosM to an intravsaods Injecdea of parathyroid 
boravmamay be «s«d la tiM ditfanoUd dlagocdi of bypo> 
perashyrakfitni end pa woVhTpoparathyroldim. 
Parathyroid bonauua ni formwij aasd tt raiaa tha 
plssms-oaldaa cor>ctotratioa ia acuta hypopaxiiiiyrotdisi& 
vitb tatany. 

Synthado pnpaxadons of tba first 34 andnoeddtofhantan 
aad boviac parathyroid honnoaaa (PTH 1-M) an also In 
usa, and ether peptida fragmeati havs been asad lovetti' 
gatlonatiy. 

Renews of the actions of parathyroid botmcse and in 
roJs la tha rtgulaUoo ef patau<caldiui oanetnuatlona 
and of boat formauoiw-* L. C. Ralxx and 8. B. atrarnm, 
Nt* £mi. 7. Afacf- 1993. 309. 29; 1. Muiotyre, Br. 
m«L StfL 1986, 42, 343. 

A ravitw of ih* awiattaiaDt ofparatnyrojd dZtordtoa ia 
pregnancy^ Z. M. Van Der Spoy and H. S. Jaeefas, 
FtotpvtL mad: J., 1984, 60. 24*. 

C4aQ{«oszs or w s ut>oKYrorAAATKy aouocsM. 7h« 
abaaaoa of a pACBphEturio naponn to tb« asotanou 
administration of parathyroid bonnoae .has been used is 
tha dkgQcdj of paauiohypowaihyiotolsBtt Typo II 
Falsa pcdtiva rnponsaa ba*a ooaa describod, bovovvr. 
sod it was therefore Mutated (hat the effect ef para* 
thyroid bonaoac an i^>dIhydWYeboiecdcUerd eao- 
ocntraUora sboeld bo maasorad u w«farcaoo*-» J. 
Thode and S. N. HoimeijsaM (Utterl /Vaw Etal J. 
MU. 19U, J09 t 104, The response of ijd^ydrasy- 
chotecaldferd ccAcentratioas to parstbyrold hotntooe in 
this coodltion had not boon swVaa&Uy daamauatad, 
and sfvcrel lodkaa of perathrrdd h au awn ap onarro- 
nass, Indudtna pbcaphatom, cataamis, end tbo riu ia 
105»daydxuiycnoj«^dferd should probaUy be 
moswrod — A. M. Satogd «r mL Osttor}. Stt 
OOTOfoaosu. T>«asy paUenis with serere Tersebrti 
crash fractana and one pattern with a hisurf of frao> 
btres of the lo&g bones ware dvwi symhctle baman 
ps/atbyrdd hormono fragment (PTH lOo) as once- 
dairy soboutaAooaa lojoettoas for 4 to 24 mouths. Cs> 
dnm and phospheu faaltnoet lmprovod la soma pstlaaa 
but there was so significant Improvement overall There 
far* hovmr, aahataniiil inorsasaa la iliac trsbocaUr 
bou volume and this naw bone was Mrtfltagicdry 
normal. It wu snggteted tint as vertebrae an normally 
mora than 75% composed of trabecular bona this 
hormon* fragment might ucfulr/ mcraase the snength 
of the vcrtobne In paOanu with axis! mteoporoils.^- 1 
Rf«vc tt at, $r. m*d. A 3910, 190, 1340; /W<t, Z8t. 
191. See also J. Reeve ft *L lav*. 1976. /, 1035. 
Further refarsocea: i. Rcem er of* Am* 1986, 7. 3d0 
(PtH 1-34 Bud cotrogea); 0. M. SlovOc tt d_ J. Mont 
Ulmt JUt* 1984, /. 377 (PTH 1-34 and caldttiol). 

PrepararJoua 

Parathyroid Infntioa WSJ.). A sterile lot u lion ia 
for InjMionj of in« waunoluble hormone from 
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the parathyroid glands of mammals, vhich tu 

property of iacrauu B the caidum eoatani of the 1 

pH 2-5 to 3 J. It possesses e pmenoy per mt of aot 

th«a 100 fAS^. pmrathyreid onhs. 

Proptiacary Namae aad Maoofnctaran 

f artthorm {fiermoaciumi*. Fera-Thor.) 



8052^ 

Calcitonin (BAN t V$an, Mitt). 
Tbyrocaldtonxm 

CAS — 90Q7-11-9. 

A hormone, extracted from the jruunmdujt t 
raid pamfolUc&lar calls and the ultinmbeand 
ftlattd in non-m&mrttalian venrteJkrates, or obtit 
by synthesis, which has the property of lower 
the calaum cofttoat of blood, it is a poiypept 
coma bung- 32 ' armho acids. The amino-s 
seqaenee varies greatly from spades to spec 
Forms oscd todadr. «aldtonio (pork), cajdto 
(aaimoa) or salcatooia, a synthetic human ez 
tonin, and a synthetic analogue of eel caJdto; 
(dcatooin). 

5053-f 

Caldtoiuo (Pork) (BaS/M). 
CaS — tV2i-44-7. 

rkirniocopotleu, In Sr. aad IL 
A potypspdde hormone attractable from po 
thyroid. It contains not las than 60 units per c 
calculated with reJcrence to the dried material 
A white or almost white powder. Somhk In wst 
and In solution* of alkali hydroxides; practkd 
insolublo In acetone, alcohol, chJoro/orm. ai 
ether, nariogly soluble in solutions of minrr 
acids. The 2 J*. SUtcs that it U prepared . 



conditions designed to minimise 
lamination* 

Store at a temperature not exceeding 25* ia 
wdi-elesed container* Protect from light. Un4 
these conditions it may bo expected to retain 9 
potency for not leas loan 2 years. Solutions U 
injection should be used within 24 hours of pn 
pa ration or, if scored 81 2* to 8*, frithifi 7 dsjrv 



19i36-o 

Eicatonln frf/v^ 
CAS — 6Q73 1-46-6. 
A synthetic inaiogue of cd csJdtoatn. 

8054-d 
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Snicatonin (BAN)., ^ 
Calcitonin (Salmon); SCT-l. | 

*fi<tnrmpe€i*t t In Sr. tad Zur. 5»vti* todud* 
Galdioda, ^1 
A polyptptida hariag the structure of salmon cJj 
dtonin I It contains not leu than 4400 tt " u S 
mg cdcuUted with reference to the peptide ej£ 
tenL *3 
A white or almost white, light powder, rrooyj 
soluble in water. Solutions are sterilised by 

tion. 

Store at 2 m to 8* in t weU-<losed G) *j 1 S! 
Protect from light Under these additions » ^ 
bo expected to retain its potency for not less 
2 years. 

Units ^ 
One unit of calcitonin, porcine, for bicasffJ^ 
conubied In gpproximntely 10 jig of it**??* * 4 
punned porcine calcitonin with mannitw 7 t z^ai 
one ampoule of the first later no uonal * etfr A 

3 



MARTINDALE 

The Extra Pharmacopoeia 

Thirtieth Edition 
Edited by James E. F; Reynolds 



Deputy Editor 
Kathleen Pbrfitt 

Assistant Editors 
Anne V. Pafsobs . 
SeanC Sweetraan 




Publlihtdby&rtviteRcfihtCczKiieftk* '* 
ifcyaf fharmacturtcel Socitfy of Q frit Britain and pttparti 
in thi Society i Dtpartmtnt ifPhamacfi*UadJ$cltne*3 



- >. 



London •■ 
THE PHARMACEUTICAL PRESS 
• 1993, '• 



Copytlgk 0 1993 by tht Itoyat Phamactmlcifl SocUty xfQml Britain. Pubiidtod by The Phiimacesticf) ften» 1 Umbeth High Sttut, Loorfcn 



TW lint •ditloa of tbfi £xtt» Fnaxapflopotis wu jrablid»d la July lift. SqUifcVCan&waicfl wu laooipotttUd.to lb* t«saty-<fabd oditiaQ to 1952. 
Tbt twcs*y-*Jath edition wu pabttsbod la Imauy 19S9. Thb current (chlitkU) odhtoo vm pablaUd is April 1993 «ad restart kt Svptvmfctr 19$3 



BRmSH LIBRARY CATAU3WtNO-IN-PXJBUCATION D ATA 

Msitmdflte. Waiian • 
Extn Pharmacopo«U. . 30fUv. «J 
L TWo U. Reynolds, Jsjbos EJ. 
615.1141 



Intemtdond Standard Book Number (ISBN): 0 85369 3003, InicsrisaicnsJ Sundunt Seriil Number (ISSN): 0263-3364. 

AD rifba mfcrvtd. No part of tfaU pubUcadoo may be nspvod ucedL seorvdl to iMrkvil ijvtem, ortnuomlttod la «a> form or by my mom- *tectnjcfc 

mrchwifjl, recording, photocopying or otherwise — without prior yriren ycrmiistcm from tfae copyright owner. - 

Computer disks oitput by Tmde^ 



Contents 



Abbreviation*, 

Contracted Nams for Sens end Groups 
Dissociation Constants . 
Afomic Weights <tf ih€ £Um*nts 



Analgetics and AntMntauMttty Agento 
Monogtaptu 

Monograph*' 



37 
38 



! CtattlficAtk* <rf Anri-nrbYttaaic AjboU 
! Okuc* of Aati-tjibytbmie Ageni , 
I XfoMgrsphs' 

| Antibacterial Agate 

.Introduction 
Chclcaof ArtUWetiC' 
AxuiUotic Group* ' 



79 

109 
113 



AnttooiAulsQU 
Introduction' 

Attddepreaami 
introduction 



Antidiabetic ApMn . 
Introduction 
Monographs 

Analeptic* 
Introduction and QMaiftcation 
Monoginjiu 

Antifungal Ageott • 
Introduction 'awl CLusl&oattoa 
Monograph* 

Antigom Agent* 
Introduction 



223 
225 



243 
244 



276 
276 



292 
295 



313 
315 



333 

333. 



AndhypcrteiaivcApattt 
jtatroducdoo and C U mfir ft ri oo 
Mwxyptfni of Hypeatc rai oa 

AotimaUrialf 
Introduction ind Oftseillcancn 



jcesuunce 
TY**tmeat of Malaria, 
_ Propfiylajui tnd Soppm&lon of Malaria 

^ Monographs 

57 Atrtimtftw^TW Agaato 

McnOflfBplMl' 
79 AitttefflscMiafc Afcsnfc • 



Iqtffe&etias and Ctasslfle&tics 
Mooograpbt. 

frfrpflir^faB and n mlflfini w i 

Advene Effect* with Antineoplastic Agents and 



TttMtXDCst of mc Advene Effects of A ntin wy fa tti c 

Agtgtt * 
Precaution* forAwttocopUitlc Agenta and 

IlfTfTtUfffff U|*pTPf# 1 ^ntf 

Action 
Resistance 

Cbofoo of Andiuopiattio Agent . 
* ' Choke of IrojbimOJUppreiiant *. 
Mojaosraphi 

' Antiprotozoal Agents 

' African 7>yp6weomittU ..".'* 
AnwicanTVYpaaoftomU£te 
An»eWft*i|A*ij' :*• 

GiartUasit 

X^iilasaxiiAcli . * • •• 

Thioplagmoati ; t 



Page 
liii 

/ xvl 

mi 
wvi 



339 
339 
341 



393 

393 

394 

394.' 

395 



412 
412 



41ft 
418 



434 

434 

437 

438 
439 
439 
439 
448 
454 



508 

508 • 

508 

508 

509 

509 

509 : 

509 

509 

509 

509 



X Ccitfemv / 

j Antithyroid Agents . 

I lotrodBCtion (> 

Advene Bfitocts and ftrtauiko* 
Aburpdm and Fate . 
. Us*andAdmin5strarit» ' ' 
Monographs 

. Antiviral Agenta ' 
Introduction 
.Moaognphs 



Anxiolytic Sedative* Hypnotic* Neuroleptic* 
Uwroduetion 
Monographs 

BcnvanVsttoceptor Blocking Agents 
Introduction tad Clmitftfurinn 
Advene Effect* and Treatment , 
Precautions 

Usci tod Admisdstxttiaa 
Monographs 

Blood and Stood Products 

Introduction 
Blood Qnwpa 
Blood Clotting 
Drog» in Donated Blood 
Iratiandaslon of Infections 
Monographs 

Blood Substitutes and Flaws* Expanders * 
Introduction 
Monographs 

Calcium Regulating Agents 
Introduction • 
Hypcrcikscmia ■ 
Ostcopoxosit- 
Pag£t*i Disease of Bone 
MoopgEojfef' 

CtrdlMc Inotropic Agents 
Itmoductwp ■ 
Monographs 

Chelating Agents Antidote* and Antagonists 

Introduction 
Monographs • 

G&taaingAscoU . 
Introduction 
Monogiajiu' . 

Contrast Media 
Introduction and CUi tttic a t faa 
Choice of Contrast Medium - - 
Monographs 



531 

332 
532 
534' 



536 
536 



564 
564 



CortacQtasroid* 

- Introduction tod CI wfflrarion ' 

Advcrio Effect* ciCortfcoatt co^ , 
. Ircattocot of Advert* Effects of Catttcoattnoids 
' Tm&i^efC6racwt**9to • 

Use* and Admjaittrmtioo of Ccrticoetcrtrida 
*, Monograph! * 

Conga Suppressants Sxpectorahb and Mucolytics 
.* IoomcfaictSan 
. Cough Ss 

fixpectnrants 
. Mucolytics 

Jdaoog**ph« 



Dtmatoioglca) Age*** 
624 . Introduction 
674 Moftograptu 
615 

^5 Dbgnoatic Agents 

^28 Inttodu ctfon 
Monographs 



DisUifcttanu 
TT^ IitfroA}cti^andCU35inc»dcm ' 
Mopognrytw ■ ■ . 

642 . 

642 Diuretic* 

642 Ifltrodgction and Ctoufyatioi .. 
642 ■ Modogrspos 

• ■ Dnjpanitotryic Antipartonacajac Agcau 
, gntrqdtojon and Crw»ifteatK» 

Elcdioiytfi* 

„ T in 4m ■ 4> 1 ^fcl n m 

; lOtrOuuCuOTD 

Dialytif Solmlocu. 
OjalRenydrstkmlteEpy . 
Monogtaphs 

Panes 

Introduction 

Rdngjenwts and Aerosd Propcllants 



654 
«S4 
654 
654 
655 



663 
663 



©774 
674 



698 



702 
70S 
703 



Qatfro^ntotiaal Agent* 
Introdoctioo 
Antacid* 

AotidisiTfiocsi Agem* ' . 

A&Si'fl&Btsjcs , 
1 .'AntS-doer Agents 
. /Uxadra 
•* Mooognpbs 

Introduction ■ 

Advent imsc^c7fC7t3^AEUK3thctic»' 
. Pncunkms for Penan! Anaesthetics 
Uses of GenersJ Anaeathotfaa 



:i 



Kacmosfatics 
Int roduction 
Monograph* 



»l 



Histamine Hi-Receptor Anugooitfa - 

Adwrte Effects 
| Treatment of Advere Effects - 

f Utei 

; Monographs 

; HypoihaUinicAadPituasry.HonnoaM 
Introduction «nd Oaeaificatioa 

Iodine and Iodide* 
Introduction 
Monograph* 

Ircmaod tun Compound* 
Introductioa 
Mvtne Effects 
TYwUment of Advene Effect* 
hrcciutioro 
Absorption tad Fate 
Human Requirements 

Monographs 

Lipid Regulatinj Agents 
Introduction and QaMificadcn 
HyperiipldaemUi 
Ixhacmic Hoan Disease . 
Tlraumcnt of Hyporlipldaerolu ■ - 
Monogxaphi 



• Ictiodttctlon and Ha t»lfl<atibn 

[ Ad^ense ErTecu ©f Local Anaeitbetict 

7>**lment of Adveoe Efftcti . 
; Precaution* for Local Artseathetlc* 
j Abtorpdon and fete of Loci) AnacHhehVi • 
! Utei and AdnUnlttiatkm crfLocaJ AwwrthctiCT 

Monograph* 

Nitrate* aid Gthey And-*nsjiu Agents 

taoduttion \ * 
Monograph! 

ttoniooja Surfactants 
Uuioducticn and Chwiificatiua 
Monographs - 

NutruioaaJ Ageote aod Mlamina 
Iwnodwtlon • 
^tritioqJnHeaWi 
Crttury Moditotioo . 
Enteral and l»&rcptml Nutritkm ' 
Vitamin* 
Moaograpfc 

Analgesics .... 
I "fodtictiQO 

J^fi<»tioaofoi>k>M^ . 



Organic Solvents 
912 Irttiodiwlaoo 
922 ' Monoptpfai 

^ Paraffin* tad Similv Bases * 
.g* Mrawtfratfti 

930 IntrodwtiooA 



^ PeaticidM and Repellent! 

948 IotrodudkM) 

Cait»«ttFeftltidW 
Chlorinated Patiddta 

970 Orgaiwjihccphonia Ptaticldc* 

970 PyrathroidFectJckiea 
Moooavsphs 

974 Preaervatfrct 



fmroducskm 

AfitlnlcrObial Prt**rv«trve* 



ParcphybctJc Anb-aatbcna Areata 



974 

974 

974 

974 

974- 

975 

975 



MoosOgESpha 

979 

979 PtoattfUndiaa 

979 Irurodoctkxi and CiaM]fte»i4on . 

982 . Vt9$ pfPtWaglaodlna 

983 Monograph* 



995 
995 

996 
997 
997 
1001 



1019 * 
1019 



R « d ]op b» n n«couiaealo 
tovductipn 
Monogireph* 

5cz Hormones 

'IntjDdudion and Classification 
• Andio^andAnafc^SteroW* 
OestrogBns 
Pro gcttog cna 
Hormonal Contraceptive* 
' Monograph* 



Skeletal Muaclc SUtaxanta 
1027 Introduce© arcJ Charifkaikm 
1027 MaMtpapfe 



1033 
1033 
1033 
1034 
1034 
1035 



Soaps and Other Anient Svi&aanv 
btrodocdon and Ci^jfii^catkm. 



StabaHflnsafid Suspending Agents ' 
Introduction ■ ' •', 
Monographs 



1063 . Stimulant* and Anorectics 
1065 Inoodoctai 
1065 ".' Monogrupltt .. 



1099 
.1099 



1107 

aio? 



J II 2 
1112 



1123 
1123 
1123 
1123 
1124 
1124 



1132 
1132 
1132 
1132 



1140 
1140 



J147 
1147 
U47 



1161 
U62 



1166 
1166 
1167 
J 170 
1171 
1178. 



U99 
U99 



1213 
1215 



1217 
1217 



1222 
1222 



I 



Introduction And CUsBrftcadttd ' 
Monographs 



1233 

1233 • UieiattdAdmlnJatralop 
. Mooooriflhi 



1236 Ifltrodoction 



126* 



1271 
1271 



AWUtU IBM WVBfrW tfjwt yw tfw 

Monographs 



1236 



WftdUatani md Other Aasnti for Pcacbcrtl iad Cerebral 



1200 Moaosrapto 



1303 



Advene Effecti sad Thsitmcnt ' 



1267' Monographs 



Ui4 



Part 3 JtoA*/arK*tt . 
nra«rrrM v Manufacturers 



I91t, , 



t i 



f ■ 



tt 

T 



11 



Preface 



Over the last 110 years the Extra Phcmuoopocia has developed through 
30edldc« from WntfamMartiwUk , 8 imaU 

vmc While the format has changed, ttoslxapf whit is now often known 
Just &fl Maitindale retrains one of [jroviding practising pharmacist! and 
pbysidans with ooadse unbiased iafonnatfon on the substance* used ia 
nedicine and pharmacy. 
SoeeesrJ ve early editions produced by WUUasoi Msnlndale established 
I L the Extra Pharmaeopoda ai a v&ltuble end authoritative source of drug 
irtfemutioa The book retsined its clinical emphasis through (he comri- 
baJkmi of W, wynD Wutcottend it) chemical and analytical content was 
developed especlaDy under Die editojshjp of Martindele's too, William 
Harrison Martiodafc. The Ban PtunoacoweUcwitim^ tecvohxifkr 
W.H. Marti»cals , i death until the 25th edlUgp, when U v« subjected to 
P radical reshaping that foaeju^fo Indentation 
chemical and analytics] data, and brought ftc book bsektolaeariy phnv 
maccurical wrf clinical toots. 

Thai 25tb edition provided a baa* from which the following 4 editions 
of Mamndslt evolved. However with this 30th edition Manindak has 
been msifcetOy changed yet again ia ovdo- to me^ ibe xeouiietxxiits ef to- 
ds y*i leadership. These changes Include r massive Increase ip informs- 
; ton on proprietary medicine*, a- ligalncant shift to a more clinical 
i snjkaaia, an bjcreaw in tbc number of reiereactd reviews, sod • ahori- 
I «ntfnj of the usual period between editions, 

| As with previous edition* the monographs <br all the drugs and sub- ' 
| tt*rices In Merdsdalt have been torspkAsiy-wdz^d. In all shirs sjo 5132 
: monographs describing todlvldujj compounds or groupi of related com- 
pounds. About 260 monographs wen deleted from the last edition and 
about 620 have been added. Tbemajorfry of thamooographs havo been 
grouped into 69 chapters that reflect the compounds' clinical or pharme- 
ceuueal use; thiiftrma Pan 1 of MirdDdak. Pen 2 contains €32 rnooc- 
paphlono^ttiatdoAOtrcedty^ Woesome 
drugg under uvea dgstfon, and on oc^ic^svbsunces of interest to phai^ 
macy ssd medicine, 

The roost obvious conflequenoe of the ehsageetltf have been rrtadofc* 
This edidoo is die increase in Martthdale*fc ilze* This edition ia 467 pages 
bigger than it* oiedeceasorandaUc^thatinciewiidwto 
and improved Iniea&wna} ooytttx&cS proprietary tnedidnes. Martin- 
d*>e is widely used to identify proprietory preparations. In the lsst edition . 
a Mart wss made to cover prcpsrarlone onntwlnlng more thin one acdve ' 
hgrwJicn! and their proprietary rjame* wwe HOod under each monograph 
<eacriWng the relevant active Ingredient For thii edition the coverage of . 
Gteed preparations his been widened and the information on each prep. - 
anutonhasrjeenpies«ntedin«^»w«y thai a render cen see eta glance . 
whai each contains. Lists of proprietary names stiS follow oath fnono- * 
grana bm details of each preparation are now included ia a new part 3 
vWch extends to 481 pages and Cfeseiibe* 46 W pxt*>ar**i*u or groups 
or preparatioos from 1 4 countries -including the UK and other European 
countries. North Anyertea, Australia, and Sopth Africa; scare ja^Tfrcm 
"tan Japan are slso included. In addition Part 3 coniains entries lor offi- 
e ^ preparations from the UK and USA, For the proprietary pseparetkeis 
entry provides the proprietary name, the nuutufectarcr or distributor; 
&* active ingredient*, and a summary of that preparation"! indications, 
^•quantity of each acdve ingmiiem has not been included end dosage • 
»rrn8 «re only jrieatloned if differedl forms .have the sic* proprietary 
***** hut different active ingredients. The inclusion of such istfomarioo 
have increased the aumber of entries inonfiruiciy. Also sj Part 3 is 
ttlt ^a1ed m be used to Mcnilry r^etm 

JWj details would not necessarily bo required for, if an alterative do- 
™c preparation had to be supplied, the dose should be appropriate for 
™pi«paratibn and that patient. 

Ar^therdevet^nxmindUi ediUon of Martini is Iti increas«dcUiv 
*cai emphasis, Martindale Is Mitt a book of drug moiiograpbs. but where 



pollute r^e 0-vcnll drag trestseem of & psr&idar condition baa besa 
drawn toother end pesented in one msjgr rtfemK«d review or discus- 
sion. For example, the dlHereni trcetinetiU of tnisnbe are reviewed co 
pse 412 and cnjss^erences to that review have been Included in the 
fliorjognyfa fa the drugs fhVtfrgfd. This la sornething thai wffl be devel- 
opedhifut6Tecc%iona. 
• . The hscruaion of reftrencei from rnajor jcAimali and cttherpubUcsrloas 
has been a feature of Martindak since In first edition. Useful data has 
bees cxtraood from those publications asd preaeAted as indrvidna) ah* 
airam For some inponani topics In the 29^eo^Uoj)'rtfrTO^rcviewi 
repUocd what would iwrrnaOy have been aeries of individual abstracts. 
Thai, practice has been ccrulderabiy extended for this edition and wber* 
ever possible balanced rcviewi of the main pubUcatiooa have beta writr 
ten for the different topics describe* ur^ each mcoc^*^ 
are a 300 reviews.and abstracts and the total number of chadoos ii 
28 400, 

A relbreoco book like MartfcxUle rc^oirei a ccixipceheiuuve index. The 
index far thii edition has been nuuleupft™ IJ3 300enttice,UUstsc^ 
tog iiame, eyiwayn^ code, ehenuc^ 

^Waauhstanceis Ueted ea an Ingredient of one or more pfeparetiona 
in Pen 3, the Index entry for that substnK« Uf<>Uo«^by alistof elltts 
preparations. Diseases and conditions reouifing treatment have also been 
indexed with page references to the major drugs need or to where treat* 
mem has been reviewed in detalL lb help the reader locale the indexed 
infetmstiari each Index entry ppntafrrr the relevant cdujna ssmhar as 
well u the page nuzsbtr. The taportssce attached tote 
io it occupying about one-sixth oftha tcolaumbey of pages of thU sdl- 
tion, 

The general plan since die 23th edition has been to produce a new and 
c^v^iyg^isedeo^iiooofMajUfldak Sometimes 
she interval between editions has been longer; but not until this edition has 
that interval been reduced slgntficaady Thanks to (ha e^erienc • of the 
editorial staff and to jnodern Ucfanology this much enlarged 30th edition 
b published just over 4 years after the 2»th,edmontohf4pau^tl>eiwed 
tor Qp»to~da*e inionnatkn. 

Martindale ia baaed on published Wcriiiadon. It Un« s pooled Oand- 
■ ard> Inclusion of a substance or a preparation Is not to be considered m 
a t yroirtmf p rtsri on for use, pot decs h confer any status on the substance 
orrmperatjeti. Many of the inonographi m MartLftdale are a. passer acre 
in length. Sttrrvmarlea have therefore been added to such monographs to 
provide readers with a brief overview. Ths isolusioa of a siircriuuy does 
.oxXo^riuttfcficMigrje^ 

CJve than one without a reraasary; allkintwis thai am wt^ wore re- 
qnirtd tt owcribe ita acoons sad uses. While comiderable affom have 
been nude to chock the material In Martindale, the publisher cannot asv 
cept any respcxuiblUty for. errors and oinlsaloha. Also the reader ia ss- 
auaed to possess the necoasary knowledge cd interpret the kforToatloo 
that Mardndala provides, ■ 



PAKTl (pages 1-1327) contsics '4300 mooographs arranged in 69 chap- 
tars, These chapiar* generally bring together monographs on drugs and 
£roup5 of drugs that have rirwilpr oees or ecdona. Qesa-rafBrcaaees ere ' 
used tp guide the reader fp dmgs that may be of toerest in related chap- 
ton. Most chapt£s3viVa «p iqtroductScn wrikh, provides background in- 
formation on that group of mgs. £otne drugs such as the corticosteroids 
cm be cwidered readily' as a group with Its members having marry com- 
mon acdoai; b such cases the ir^rpduction providei inuch of the inform 
matkb for' that cfaaplas; In chapters such as Antibacterial Agents or . 
Antineoplastic Agents' and tnwara«up^sems the treatnwvt of infec- 
tions or malignant diseases; respectively,, is cHtcussod in detail in theiiv- 
troductioa and informatioh. on rhe choke of drug(s) b given rhere. 
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PAxr 2 (page* 1 329-1428) consul* of a aeries cf 833 short noonoyaphs 
aiangtd in tbe alptabcdcal order of lbdi:in*intiilc». It include* cdooo- 

1 1 on sonic ocw drugs, oo dru^ no*caaUy clattiftcd, «i^oo<Sji^ no 

r used cttnfcatly but stfB of btertac That are sbo.saae mono- • 
b on toxic substances, tbe effect! of Which may require drug therapy; 

r3 (pages 1429-19(9) QoajSihapCQfAet^^Sf!^^^^^ armje 
f countries at well as official prepwviocs frort thcrO* na* USA fiom * 
edition* of British Pharmacopoeia' Mod ^ United Stafrj 
zcopotla and National Formulary. Preparatiom.rVoin the BrtsitX 
abutted Codex §973 and earlier edition* of tbe British fharma* • 
cbpoeia are tnrbtrioo if still relevant and act covered by (lie current BrU> 
tlk Pharmacopoeia. ' The synonyms sometimes included for these 
ttvparatiana may be otfdei synonyms or synonyms that are or hare been 
In common use. For the proprietary prcpamtiona, th« mfanutionptovlaV 
ejd includes A* proprietary nine, die jnatutettffer or distribatori the so* 
t vc togredienta, and a summary of ihe iu&cstions u given by tbe 
fuaufacmicc 

Indexes 

of KlwfAcrvi^ja, ln*4trb7sdale fee mims of manufactur- 
ers and cUsrtbuton an abbreviated. Their full name* ire given in ibis dl*. 
ijecioiy together with tha full sddnws if it b available. Tbii directory 
coruainssome^30pcritrtei. ' 

General Indoc. Tb mike fullest use of the content* of Marthtdak the 
tenors! index should always be consulted. Tbe exhaustive index to (he 
drags, preparations, compounds, pharasicofagicsl and (hcrapeorJe. 
ironps, and clinical uses la the book bis beta prepared from 153300 in* 
uvidual index eabiea. As in previous editions, Ihe Index ia atrvnatH al* , 
Uly 'word-by-word* rattier than .'ieta^by-kCtt', Tha Index 
f the colon* In which the relevant entry appears aa well as Ifce ' 



Nomenclature 

^iAKftHDAUB lPWrrV NUMftEW- Each n>oppgnrph title U followed by : 
|w id e nti ty number In brackets wbkh consists of a mudmum cf 6 figures 
followed by a check character. These cumbers are used in our compear 
nan£puUtii>a and their purpose is tolaeirlify aionognpta in MertimJale, 
muBS and SyHCNymcs. Hp tide of each monograph ii in English^ with 
reference being given to British Approved Names, Voiced States Adopt, 
id Names, and International Non pr opri etar y Names. These 3 audmrltias 
are now ihowri where appropriate. Names given aj jryaooyma include 
Dommonly used abbrevisied names; BagUsb,* American, and Latin syno- 
nyms; names used in other laoj^uga whcriihcjeoia^r^^reaoUlyidcn' 
ttfUble; tnanuficrurera' code numbers; and chemical name* la some 
approved names ft Is now general policy to use T. for *ph* ha sulpha, *t r . 
for • nY, and T for *y'; for this reason tmrks m'silprabctical lists and in- 
dexes should be sought in alternative spellings if die expected spellings . 
are act found. A ttbk of cwtnKtedruuncs tor Ions atri 
prov ed names and Hues is given on page xx. 

CAS RfiOtSTftY Numbers. Chemical Abstracts Service (CAS) registry 
numbers sxepitmdcd, where available, fbreacn monograph, substance to 
help readers refer to other infbrn^tioo systems. Numbers to* various 
rbrma of the monograph substance are listed with the variation In' term 
given in pvrentbefia. - 

Pharmacopoeias . 

The selected r^unr^potisJ hi wbkh eadh substance appears are listed 
Oxrr&m copies of the ptannacopocias and their addenda should be'eoo- 
sultedforcwflniatloaaj^rdro^ ■ 
' Tbe pMrmsoopaelas ooverod Include; Aus^^ DV/giovs, BmSlivu 
British, British VtttrUarj, Chinese, Ctecboatovaxlan, Egyptian, €vmpf 
an, PrtncK Qtrman, Greek. Hungarian, Innlan* ^nteniamixU ttalito. 
Japonic, Mtxicert, Netherlands, Nordic, Portugutie, Rcraasuan, Rub* 
sian, Swiss, Turkish, United Statu (including the Penwlary) t tad Iftijo- 
slavUn. Those ita8ci**d Ln (be above list either appeared aa new ediaoeJ . 
or were-revised by auppicments since the last edition of Marttodale, and 
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/have bees exarnirKd for this 30tb edltbru ' ; : , 

The abbreviations for 6>ese rjhannacbpockaj are indudod fat tbe list of 
abbrcvlsdofis used In Marjh^^ 
of the ♦ditton and/oy stir^iaream(s) cgnsuftrd/ 

AtocrUc «tttj MolccuJ^ We^fcr 

, Atomic weights are based on die table of Atomic TOlgbta as revised aV .{ gffei 
' 1983 by fee Commission on Noadc Weigto end Ototopic Mwi&**x f 

lolem^onsl Urioaof Purs and Applied Cbcmistry and based on the % 

scale (seer^s^xxvi^Molcotla/wxigb^ J ~ 

c^dccia^v« to four ilgnlficcot flgim ^relative wels^hts of (e*s tb*a I ^* 
loo. i 

i dost 

t^araucotitical leibrmariony ■'■ ■.* "i 

Inlbrinsatc^'mihecbendc^ j ^ 

given when it Is likely to be of use or. interest, but only when U is certain £ gfa 

An it applies to the fonn of subsunoe being described in the monograph. <j w 

Discrcp«nclea In pvopehies as described in the BP. and USJ>. arc lndlcat- 

ed. J yec 

c float 

Pkrcskxaob StrBNOTUB. Unless otherwise staled solutions of solids in ■) 
liquidi are expressed as pe rc cnttge wA, of lipoids tn liquids sa percentagD « 4-1 
v^ r and cf g«a«s in ]U\mi as peroentage wfw. j 
SoujBiLmr. Tbfl figures given for solubillry la c^moodgraph have gen- :? ^ 
erally been obtained frorn (he major phamiacopocias la which the sub- f n** 
stsnce lis cescribed, but should &ot be consiocred abeolut*. Unless I ^ 
otherwise Indicated in the text, the figure* are zV solubility at *ordfc*uy ^ wL 
toomtawparalonB 1 which is considered to benbout Vf. Wnere sdubuT f Ti. • 
tie* ftrei^yen in words, fee following terms describe tbe indicated sob- ^ 
bllityist^ee;;-. 



lletawtet 
I hi I id I fct 10 
ItalOiollodO * . ' 

lUMwtUtoo \ ' . * . ' ; 

tblDOtolhlOOO ' 
InLOXtftlblOOeO 
ItonorasasftiOOOO 

sb<^besfoiedunteeec^ltkn> . 



and dsndnlsh d«tcrlc«dc«i, ar*d the cctufi- ; 
dons of storage gbta In the taxi Indlcats tbe precautions recorrtmertdid ^ 
in specific Cases, Where aisthoritiea dzfiar, we have bxluded d» most ^ 
stringent storage renuiiemeot Tbe term *a cool place' is generally used \ 
todesenbs s pUoe in which be ternpenirure rim exceed 15*. In gen* / 
eral tbe svvage coodUsans apply to tne iruxiogranh snhttsncg and not its ^ 
•obrtkos, or preparations. Unless otberwlso specified, all snjectkni /; 
should be stored In alkju^^fr^c^iitaln^rSf ^ 
TBMfesatUIib* Icrnpefiiurea are expressed an degrees Celsius (cettt> -. 
g^adfi) unless otherwise uislicxuad 

Fbannacoaoylcal sanil Therapeutic tarorsiiaulon • >' 

InfoTTnsdai oil (he adrersc efCccis» beatinisu of adverse efforts, precao- ^ 
tioia, absorption and fate, and nscn and edmirdmriga of each substance ^ 
is provided by concise sjaiernenti and tbeae «nay be elabormtsd and tx> \ 
pono><by refwenced reviews and abstracts frorn papers snd other pubtt- \ 
«*dpm. f 

ThUeoJttocoraxnM about II 300 abflracu or reviews based on tafcr-j 
madon in aa ever widening rpoge of pv^Ucadonj. \¥e have tried 
posasbU tosevlew tbe key paperi.' Howevex; room baa also been made fovj 
(he IniercsDjng IcQer or case report When it Is teb that Intbrmarioa on $) 
rare effect or action may be useful to the reader. 

Much fcfannetion hae been found In sourcea such as World Health 
ginlralion publteaKons. gnvernntent repoits and legislation, and other efj 
fidal aed sjtandaid pobllcatiooj. Marnnlsonrma* Ihorature has b 
cooi£o>fedlntittUg^ofc<ta IntonnatiotL 
- The risks of adrnlnisUffing drugs.ta pregnancy are wcP known and 
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il 



I paenl principle Isto.give i dntf aofrwben the benefit to the todMdni 
i' pjpthejr outweighs the risk to the foetus. Where chtrc is a clear risk h I 



todMdnel 
ii 

1, ooted under the Precautions br Adv ene Effect* beading but ufcty should 
) fitffefriofemdftoroihflibiecieecf * wfiemeotf winy drag.- 
1 Interactions are described under the Precaution* beading with detilled 

• lafamatien being provided in the jnonogriph for the drug that la being 

* affected. 

f • ■ » . • 

| poses 

(Dotes trt described under the Usee sod AdznlnUoadcn headbg wlib as 
much detail fti b necessary and available. Unlet* otherwise stated the . 
' dose* represent (be average range of quantities which ore generally *e- 
j farded u luitablc fox adults when administered by mouth. More infenna- 
tna oa dotes and drug idsiI&ls&atkM rosy be given In the •abstracts or 
feviewt. Vnleu otherwise specified, gtocoee injection U 5% wA. wdium 
chloride Ii^ecdoo Is 0S% w/y» and water is purified water. ' 

When doses for children are expressed as a nogs of quandriea vi&ir. 
'tpedSed age Limits, the tower dote applies it the lower age and the higher 
dose M the higher age 
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Preface 



TriesimofMartindafefTheB^ 

pharmacists and physicians with unbiased evaluated iiifbrmtftot on 
crngsarrfrnedlclnes used throughout the world. Mardodaje therefore bos 
' to develop if it is to continue to meet thai aim since the body cf tosowlsdgs 
on existing drugs continue* to grow; new drugs stifl emerge, new 
; preparations are launched, old pcefkgratiofu abandoned, reformulated, or 
•redefined, rod the information needs of those practicing pharmacy and 
medicine continue to evolve. The considerable change* that nave been 
mad* with this edition are Intended to meet those needs sod we hope that 
they make the book easier to use. 

All the monographs from the last edition have been revised, 173 haying 
been deleted and 283 added, and reorganised into, chapter* that better 
reflect (be uses of tha drugs being described, For example, tore is bow 
one large chapter on Cardiovascular Agents rather than several chapters 
on groups such as X>luradca or Anrihypextenaive Agents. As a result, this 

:edhion contains 54 chapters in Port 1, fifteen fewer titan In the 30th 

''edition. , 

'■ The most significant development thou^, with this edition Is the 
| inclusion of a deioxipdon of those diseases that ire treated by drugs and 
a review of the choice of such treatment Links are provided between the 
I monographs and these reviews and vice versa. The reader can easily refer 
: to a monograph from a disease review for further details about thai drug. * 
Convert oly, reference can be made from a monograph to a disease review 
to see what other therapy may be used, although within each rnonogr^h 
we have tried to indicate chat drug's place In the treatment of a disease or 
symptom for which it is indicated, This feature of the 31st edition of 
Martindale completes a development that was started in some chapter* of 
the last edition. 

The 30th edition was published 4 years after its predecessor to meet the 
need for more up-to-date inform&ttoiL That need is even more pressing 
.today, hence the appearance of this edition 3 yean after the 30th edition 
1 Fox those who require even more up-to-date information from Martindale 
there are the electronic versions, sections of whioh are updated more 

• frequently. *. 

* The information on preparations which is an important feature of 
! Martindele has also been revised and the coverage of countries widened. 
Part 3 now describes 62 500 preparations or groups of preparations from 
17 different countries. Within each preparation entry tha individual 
ingredients have been indexed with the page numbers of the relevant drag 
monographs. In addition, entries in the Qeneral Index for single* 
ingredient preparations show the page numbers of the preparation entries 
in Pari 3 as well as of the appropriate monographs. 

Changes have been made to me typography tr> improve readability. 
Clearer headings have been ictroduced. Headers should welcome the 
. increased type size in soms sections as well aa the adjustments to spacing 
; which make the pages easier cm the eye. 

These devel opmenta have led to an increase in the size of Parts 1 , 2, and 
, 3. To compensate, and to keep the book In one volume, we haverexXned 
i the index. We hope that the changes and reduction in size will make it 
| easier to use without any loss of access to the edition's contents. 
| MartindaJe is based on published information and' 26 300 selected 
references ere included Our aim U to cover the important studies and 
useful review* and to place them in context Mega studies and meta- 
analyses are playing a growing and important role in the study of drug 
treatment, and their findings and conclusions are considered in many of 
our chapters. However, there it also a pi ace for the anecdotal reppn and 
me small study, and information from such sources U included where 
appropriate. • ' * , , 

Martindale la cot a book of standards. Inclusion of a substance or a 
preparation is not to be considered as a recommendation for use, nor does 
it corner any status oa the substance or preparation. Many of the 

therefore bean added to such monographs to r^ovide readers wirh a brief 
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overview, Theirtcfoskm of a summary does not mean that the drug being 
described U more important or more effective than one without a t 
summary; all it means is 'that inoro words were required to describe its . 
acnena sad uses. Wriaectfcsldera&Uetfortthave 
mctr^m Martindale, tt^ rnjbUsber cannot accept any reixKajsiblUty for 
errors and omlsiions. Also the reader is awnmcd to possess the necessary 
knowledge to interpret me Information thai Martindale provides. 

Arrangement 
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PART 1 (pages M6o6) contains 443g monographs arranged in 54 chap* V*l 
ten. These chapters generally bring together monograph* on drugs and ' 
groups of drugs that have similar uses or actions. Those chapters "that de~ 
scribe drugs used in the management of disease contain Descriptions of 
those diseases together with reviews of the choice of treatments and 
crossHTtferMce^totte 

Part i (pages 16o7-176$) consists of a series of 784 abort monographs 
arranged in the alphabetical order of their main titles. It includes raono- 
greprjsonsotiaenewdru^ro drogg and on drugs no ! 

longer used clinically but still, of interest There are also some mono- ; 
graphs on substances or technique! max. may riave a bearing on drug treat- ! ^h' 
mem such as bradykinin and aene tfierapy. Finally there are monographs . 
on toxic substances, the effects of which may ™uir? dru^ ibarspy, J °' 
PART 3 (pages 1769-2393) contains proprietary r*ej^tiora from a range J* 
. of countries as well a official preparations from the CflTand USA from ; : v 
cmreut editions of the Bjitith Pharmacopoeia and the United States \ 
Pharmacopoeia and Notional Formidary. Preparation* from the British > 
Pharmaceutical Codex 1973 and earlier editions of the British Phama* j 
copoeia are incluo«i if stUJ relevant and not covered by the curreot Brit* • 
ish Pharmacopoeia. The synonyms sometimes Included for these < 
weparatioaBniayber^h^sy^ ; 
mcesnmi»uae»PoTterjrop^^ ; 
ediricludcs the proprietary i 

trve lngr e cflc at a, and a' swmery of the indicstiona as given by. the 

mamifactorer. We had hoped to include some information on those prep- 1 1993 
aratioos JttAmifax*ured within the hospital service, often known as ' 
, horiMspeciaU\andwearejaietefu^ \ teal* 

UrnWunately there were some limitations on the amount of mformadon ' .°fde 
ths! cculd be made pubUc arid the project had to be dropped 
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Prbctowt <v M AOTTACTUREPi, In Msrtiridale^narncaof manufbetur- 
en and distributors are abb^viated Their full names are given in tfd s di- 
rectory together with the foil address If it la available. This directory 
contains some 4300 entries. 
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GawSRAL lpi&X. Tb make fbEesi use of ti« contama of Martinrlale the'! 'f 8 ^ 
Senetal isdex should always be consulted. The exhaustive index to me 
druge, preparatiocs. cornpounds, phaimaeological and therapeutic 
groups, and clinical uses in the book has been prepared from 131500 in- 
dividual mdex entries- As in previous editions, the Index is arranged al- 
phabetically 'word-by-word 1 ralhsr than 'letteriy-letter'. The mdex 
indicates the column in .which tha relevant entry appears as well as the 

Nomenclature 

Maktindalh itsBtmrt NUMBBW, Bach monograph title is foUcrwed by 
en identity nu^bwmbrac^ which c 

followed by a'dueck clierecter. Tliese numbers are used in our computer 
manipulation and their purpose is to identify monegmphi in Martindale, 



TITLES and Synonyms. The title of each riKwgrnph Is la English, with 
preference bemg given to British Ar^ved.Kames, United States Adopts 
e^Nanjes^aTKi intend l^npro^rietary Namea. These 3 aiizharitiei 

vw " ZCw 5**0 yiti V> 1 tCi ^ u+t^-j-^mvXB* i'SiSTicS ^iViS Wf^+»]**** i*«CiUdS 

ccmmorUy ^ed abbreviated names; English, American, and Latin 
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{ syt^ynis; names used mo&stlan^ 

| identifiable; m mnfacftjittn'.code xxumbetr,,*nd cheWcal name*. Ib some 
ipproveo' name* it is now general polio/ to use T for 'pa* U sulpha, V 
for *th\ and *r far y j far this wop etudes (o a/tth*bcu«d liata and In* 
dew «hould be sought is alternative spellings if to exjjecfcedspelllngj 
ire not found, A table of oajtftacg&iiftmM&rianjtnd 
proved names «nd tides U given on p4ge xix. 

CA3 REtHSTRy NuMBHas, Chemical- Abetiicts'&rviM {CAS) legist? 
wuobea am ptxitid^ where gv^^ 

help readers/ reft* to other 'frfonriadpa <y«tdms. Number* for vsrioai 
farms of the natiogrtph substance ere listed with the variation in loon 
war y { ^veninparenmeais. 

j Pharmacopoeias 

j The selected pfaflrniaenpocias in which. each substance appears arsliitad, 
j Current copies of the phsamscopoeias and their addend* should be con- 
^ [ • wlted for confirtoatkm &nd for detafl* of standards, 

I. ' The pharmacopoeias coveted' include: Austrian* Belgian, British, 
\ .British Vci4rii%ary, CHbuae, Chechoslovakian, Eufopsan, French, 
I [German, Hungarian, Inttrwttonal Italian, Japanese, Netherlands, * 
f Ifortui^ Swiss, and tinted Stmt (including the Fortrudary). Those 

fVaaliclspi in the above fist either appeared ax new editions ©rwere revised 
jby supptoentfl since the last edition ofMartindalc, and have been exsjty- • 
d rbrthls 3 lit edition. 4 

The abbreviationfl for these phsaineccpcciM sm 

sviadoas used in Majtiudate, ice page xv which alio indudea details 
the edition and/or auppiemeatfs) consulted. 

The standards of the European Pharmacopoeia take precedence over 
standards of the national pharmacopoeias of those countries that are 
to die Convention on the Elaboration of a European Pr^miAcopoe- 
Tbese countries are currently Austria, Belgium, BocmishHerzegoviaa, 
la, Cyprus, Denmark, Finland, Ranee, OtOTUtty, Greece, Iceland, 
: Ireland, Italy, Luxembourg, Hie Netherlands, Norway, Portugal, 
* Slovenia, Spain, Swedcx^ 
■ the Former Yugoslav Republic of Macedonia 

Atomic and Molecular Weights 

[ Atomic weights are based cn the table of Atomic Weights as revised In 

j 1993 by the Commission on Atomic Weights and totopic Abundance, 

\ International Udcmofr^andApplM 

> scale (tee page auri), Molecular weights are given corrected to one place 

! QfdecWUm to fc^ significant figw weights of less than 

; l oo. * 
. \ Pharmaceutics^ Infonnattaii 

ir _ ' laforaatiaa on the chemical tod physical properties cf each substance is 
fa < gives wjien it is likely 10 be of use or bterett, but only when it is certain 
jy I tfeatit applies to the form of substanpe being described in din monograph. 
7 - tHsciepancies in properties as deacribedinthe BP and USP are Indicated. 
k^' : PBRCBKTaob Strengths. Unless otherwise stated, icludpni of solids in 
M { liquids are expressed as percentage w/y, of liquids in liquids aa percentage 
Ic j. v{v, and cf gases in liquids as pecconxage wA«. 
a- .* Sjxi^iinYTlfcn^uragr^ 

j. . easily been obtained from the major juurmacopoeiaa in which the sub- 
oc - wance is described, bat should not be considered absolute. Unless 
m I oi£*fwis* indicated in the text, fee figures an for solubility at tempera- 
i turi between 15° and 25*. The bfennedan usually relates to w/v solu* 
t btUnes but in some cases is vN if the monograph sefmanco itself is a. 
I Uqtud. Where solubilities ire given b words, the following terms de- 
y f scribe the indicated solubility ranges: 

•4 ^ wtoinrty 
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Pnfoct jiili 

grOftAflB. Sobitancea and preparations ehould be stored m^w ^^^^ 
which prevent co nta i nimdoi i and ofrntolah deterioration, aod tho candi- 
tions of storage given In the te*t Indicate the precautions recommended 
in specific c*ses, Where nadiorldea drffer, we have Included the moat 
stringent storage requirement Hie teem *a cool place* is generally used 
0 describe a place in which the lejhperarure Is between 8° and 15* j n 
ganaral, the storage oondldons apply to the monograpiiKbstaiu^eid'not 
its scSlutions or preparations. 

IsUOVUiVRS. leroperatures are expressed in degrees Celsius (ctnd- 
grade) unless otherwise- i ndi c ate d . ■ 

f%ftnnac<rto«U^ sand Therapeutic Itf o'nniitfoii 

Inronnatioii pa the advene effects, treatment of advene effects, precsu- 
doxu, pjbarmacoJdnetics, and uses and adminisuadon of each aubsxaoce is 
provided by concise statements and these may be elaborated and expand- 
ed by referenced reykws and abstracts from papers and other pubUca- 
dons. 

• This edition contains about ] 1 000 abstracts or reviews based on infor- 
mation in an ever wintering range of pubUcadcma. We have tried where 
possible to review the key papers. However, room has also beos made for 
the tolerating letter or case report where it is t^t that inforrnatlon oa a 
rareeiSectCTaca^msy beu ' 

Much mrWtnatkm has been found in sources such as World Health Or- 
ganizedon publlcadoos, gc^enment reports and legialadon, and othernf- 
ficial and standard publkarJonsl Manufacturers* literatoso has been 
oonsidecad in the light of other avafl^utfoGMtkwu 

The risJu of ao^iu^aring drugs uiprognancy are woDkn^ 
genertprindplcistogrveadtaaotd^ 

mother outweighs the risk to the foetus. Where there is a clear risk it is 
noted under the Precautions or Adverse Effects beading but safety should 
not be inferred from Ok absence of a satetsent for any drag. 

Interactions nre described under the Precautions heading with detailed 
urtxmatioo being provided in die monograph for the drug thst is beii^ 
afEsctedL 

DoSes art described under the Uses and Actainisfr&cion heading with as 
much detail as is necessary and available. Unless otherwise stated the 
doses represent tho average range of quantities which ere generally te^ 
garden: as suitable for adults when administered by snouts 
don on doses and drag susurration rnay be given in the abstracts or 
reviews. Unless otherwise specified, glucose injection is 596 w/y, sodium 
chloride injection is 03% w/v, and water to purifed water. 

When doses for children are expressed as a range of eventide* within 
specified age Emits, the lower dose applies at the lower age and the higher 
dose at the higher age. 

Acs^vTledgemeiits 

The Editor gratefully acknowledges the advice and assistance of the* 
many sjaperts who have suggested amendmenti to she text cf Martindeie* 
Tbanks ere doe to DN Bsfteotaa, P. Bennett, MX Brodie, Pit /ecksoo, T 
Pullar, LB Ramsay, CJC Roberts, ;M Summerhsyes, end WW Yeo fox 
reading and cc^orocnting on cUafts of thie edition, 

The Editor is grateful to the many organisations that have helped In 
providing iofloxmatioii, including die World Health Organization and the 

Martsndale aucfif have beenmble to call freer/ on the expem'se of other 
members of the Royal Fbssmaceuncal Society's staff. In particular the 
Editor is grateful to A Wade, the General Editor, AB Prasad and the 
editorial staff of the British National Formulary, and the staff cf the 
library and Information dcpartment'Thanlcs are also due to S PuUon and 
KRowsjl, , 

Almost all cf the Mardsdale staff have worked on more than one 
edidon&^maxryD^v^ worked wim 

that experience and the comrnftmBm faun them and all the staff explain 
how we have once again been able to make the considerable 
development! ^ Maxtlndale, 



TdY Prefece * ! 

The content* of tbi; 31st edition *ero jdanned, written, checked, appreciated aa&ta^ 

indexed, keyed, proofed, end processed by the ManWale itafi. The Ecftcn, Ann* parsons and Sean Sweety who contributed riwdfJcantly JO 

Editor welconMfithii^porwnlty toward his gratitude to ail the staff; to w the tmpieroeatfttion of tha pirns for this edition; and to the Deoutv 

CUiic Ryan cJarical finance; to ths editorial staff Kathtaa Eager, Editor. XatbleeBiNrftt.f*^ 
Susan Fwmell, ftakuh Oofiecfca, Swan Handy, Susan Jef&racn. Bfleea 

J^ghtcn + (^rteat&eTOat t Xa& London January 1996 
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Preparadon* 

Kina* ef pnejafadaa are U**i Wo*: dto&s an gteo to Pin 3. 
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AHDPi AHHixdP; AiFttrtohttint DtphMphOMt* (e-Afltno- 



M^dfehosptoflfculd. 



CAS — 7977** I**. 

Nsridrocic acid Is osed as a norfcfroaate east, a W- 
spbospboaate *&b the genersJ pjop w ti c* of diso- 
dium etidronate (see p. 779). It Inhibits bone 
icsoretioa sad baa been given fajtravcocRwJy or by 
pomp in die treatment of mtliyrmrt hy?ercalcaenda 
«zid dlstens assoclatad witb eoioossive booe tuxno- 
wsoobse Paae*^ dUeasee^bone, 

Skphf^i^nnavn vt wi<UJv ujodto Ae eeattftsel of PbsiO 

4ttaua of bom, mb p.775, «ad vf bypttoalcwmia. w« 

M170. In *• ctM&BSsmcnf cf estseptueu taey may be sm- 

pleyed u MConMlfti rfNtapji set *T7i 

Refcmnco w 0» w« of naddwMis arc ef««n Wow, 

l. fetm* PD. if «1 9«aiftfllii «ffws tf-MfMlMsam 42pt*fc. 

***** I« prtww *** *MSTi ***«»■ Mriaiant » «o> 

diunickimibiiniM^ 1 9*7; *)« 376-12. 
3. QTRooifai NF. «f «t TpMttw ttf mtilffm* kypcfUfeMmia 

»** MnlMtmiM bUpbttafcuutt (Mrtdc«6iC*|. S> J Cwtcvr 



Parathyroid Hormone <8mho 

Parathyroid homtoae i* a slnglf -chain poly pep dd» 
isolated from the psjatbyroid gltnda, If contains $4 
amino adds and to msh the firat 34 appear to be re- 
sponsible fo* the hormonal acdvitv, Ttw sjiano-ftcld 
sequence varies according to the aourcc 
Endogenous paiedtytold hormone U involved In ifac 
raatatenaecc of pluota-calcium concentrations bav- 
ins a bypercalcaende efled through Its actions on 
bone, kldosy, add Indirectly en the fanro-aotetdntl 
uaci (ua slu under Pvat^roid Disorders pw77C). 
Exogenous pefatiiytoid horroorte urta formtAy used 
In acute hypoparathyroidism viih tetany. Ik baa aJso 
bean esad in tbe difleenila] (Ua|DQSis of bypopar- 
adrynndlsTn and pxudsb^popvvhyTuidi&m. 



Symhedc prvpandoos of the first uatao adds cf 
human w<i bovine p«miftyTOid. faonaooes (PTH 1- 
34) are now used for diagnostic purposes, see Tferi* 
ptTBdcfe Accwte, pb79X 

Prtpvatlom 
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Tctiparatid© Acsitste 

Tarlparactdi Amu W WNNMJL 
hPTH U31 CtaHpirtodiX 
C|«^»|NsiO J ,VH i O l yC ) H,0,. 

— S*232-*?~4 rwp«n7tfd*;; 9»294.?4-7 (t*rf- 

Unite 

Toe potcacy of teripataUde acetate i» expresaed in 
terms of uniti of human parad^ioid boftaonc actlv. 

Tn* fint International Reicrepe* Reparation (l^fiJ) 
of paratbyroid bennonc, huiuan, for immonoasaay 
eoatalna 0.1 mil 1b appradRUtdy 100 ngotftw?*- 
dried puifficd bonnone. 

Ariv«raa effects 

Castro-fmeednal Asforbsjwea, a metallic tane* Un- 
gUng of the.extremldes, and pain at toe aite of Injec- 
tion have occeiio&aJly been associated with tbo 
iotrtveoous uifuaica of lenparajdde acetate. 

Ueea ar>d Admktlatr&don 
Tczlpuadde is a tywhmic polyp«pUde chtt noitfUtt 
of tbe 1-34 umno-acid oasawm of bo man parathy- 
mid boiiDQse, tbe bioJojicaily active W-tawdn»l re- 
gion. Tbc acetate U given by inoavenooi infusion Id 
ih* dilfemujal dfasposis of hypoparaiby^oSdisni 
and pseudobypop^racfayroidlsm; a dose of ZOO units 
is Ionised over 10 minute*. 
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chataceoM by mimom to 6* afftcu o 
nsooi (see Fvazhinei Dteonfcn, p,776V 
Tcripanflds aosstta b «ed diamosticalb' to (Satof^ . 
*"ma ay w ips riUiimwB iin aee paaudceypeflariiBnabJk 
tyve>la<^A^«dHtic i^jsapMo?l«ZZ£ 



Riss^dronlc Acid oosf^ 

CH M NOrP,» 293.1. 

wns.UMdn»au SoeJnn U USA*. 

Risedrooic acid u under investigation as a rUedro- 
nate jail, a bfspfcosphocau with the gsasal psopcr- 
Ues of disodlum etidronate (see p.779). It isddbiti 
bone resofpdon and bas been tried by mootii and 
pcrentenlly In the treatment of diseases associated 
witb exceKdve booe turnover, 




Q al ai y aiea l i. ledpaasLda, iftmlntirattrl as etUy wfc™, 

teoporoiUvake; »4Ufloa«leo p!773. 

Kaft ri a BM ie b esom «f pwiyreid bormoof fogm, ( 
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I. si*rtk DM. f* et U rtytfos af «^ittf b aoa lo Tym Wul> 
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Preparations 

^jjBS)Haea#Tf ^aeanftioni 



TlludronlcAcid ( khsm> 

Ttfucvofac AeJd fa4K #0^4. 

<n^CfaaxoplMirvQthio>T)«ihytoM^ 

-SCld. 

c,H,ao,*sS» Jift-i 

WTO. TUtfdrontttf PuotSmg U (/SAM 

TUudrtmic icid ii used U a tBudrostte sale 1 1»- 
^IwsptKrn&to v)tb to several preyonfes of *f*^ 
diom etidronate <see p. 7 7 9). It tnhjbJts toof 
roeojp<toD end b«s beta given by moutb In (hen** 
mom of diseases aatociaxed with a*ccstJv*'e"» 
turnover such aa Pafet'i disease of boot *»&*\+- 
opofosis. 
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AFFIDAVIT OF SERVICE 

HHnittb fbtuttB <&ourt nf Appeals 
far tlfc $zbttai dtrmit 

No. 05-1184 

.) 

IN RE MARTIN BILLGER and MIKAEL BRULLS 

} 

I, John C. Kruesi, Jr., being duly sworn according to law and being over the age 
of 1 8, upon my oath depose and say that: 

I am retained by Foley & Lardner LLP, attorneys for Appellants. 

That on the 15 th Day of March 2005, 1 served the within Brief of Appellants Martin 
Billger & Mikael Brulls upon: 

John M. Whealan 
Linda M. Isacson 
Heather F. Auyang 
Office of the Solicitor 
P.O. Box 15667 
Arlington, VA 22215 
(571)272-9035 

Attorneys for Appellee 

via Express Mail, by depositing 2 true copies of each, enclosed in a properly 
addressed wrapper, in an official depository of the USPS. 

Unless otherwise noted, 12 copies have been hand-delivered to the Court on the same 
date as above. 

March 15, 2005 ^ ^01^1 \ Ct^/y^X^Z / j^]/ 
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ItutEii States Gfaurt of &ppzui& 
for % IRsbttui (Eirnrit 

No. 05-1184 

) 

IN RE MARTIN BILLGER and MIKAEL BRULLS 



I, John C. Kruesi, Jr., being duly sworn according to law and being over the age 
of 18, upon my oath depose and say that: 

I am retained by Foley & Lardner LLP, attorneys for Appellants. 

That on the 22 nd Day of March 2005, I served the within Corrected Brief of 
Appellants Martin Billger & Mikael Brulls upon: 

John M. Whealan 
Linda M. Isacson 
Heather F. Auyang 
Office of the Solicitor 
P.O. Box 15667 
Arlington, VA 22215 
(571)272-9035 

Attorneys for Appellee 

via Express Mail, by depositing 2 true copies of each, enclosed in a properly 
addressed wrapper, in an official depository of the USPS. 

Unless otherwise noted, 12 copies have been sent ( to the Court by Federal Express. 



March 22, 2005 
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or 



□ The brief uses a monospaced typeface and contains 



lines of text, excluding the parts of the brief exempted by Federal Rule 
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